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All Styles, 


UPRIGHT DRILLS, 





INDIANA POLIS, IND. 
[CRATE ATE AARNE I 


ATKINS & CO., 


——Manufacturers of— 


30 Years Business. 30 Years Businen.| 


TOLEDO WIRE WORKS. 
F. POWELL & CO. 


EMPATE, TENN, 
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20 to 38 inch Swing. 


Latest d d pecevee- 
ments, Af ted with ont 
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nthe spindle. 


For cuts and prices address 


BICKFORD DRILL 60., 


270 to 180 E, Front S8t., Cincinnati, 0 


Every saw war- 
ranted. 
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UNIVERSAL RADIAL« 


steel, tempered by natural 





Made from the finest selected 
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ia “PRES e450 DMARD Circular, Band, Gang & Cross-Cut Saws. 


Write for prices, Agents for Tanite Emery Wheels and Grinding Machines. 
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. o. ~ % M. D. & tee L. LECCETT, 

“2 a £|Attorneysat PatentLaw 

=] Patents obtained in the United States and 
= Foreign countries. 
o Masonic Building. CLEVELAND, 





E. H. JONES & CO., 


223 and - 26 River St., CLEVELAND, 0. - 












Emery Wheel Machinery. 
J, WENDELL = 


Southers bake “ree Pe 


Bie oa omg r WHEEL CO, 
apres: Colum 

or P. O. Box 152, Chicago. 

Hart’s Corundum-Emery Wheels 


SYKES’ 
IMPROVED 








SYKES IRON ROOFING CO., NILES, Oo. 





#2 Send for Circular and Price List, and mention this Paper. 


Engineers and Contractors, 


Worthington Steam Pumps, 
Electric Light Eng 


AND 


Automatic & Slide Valve Engin 
Of all eae 


STEAM PLANTS, COMP COMPLETE, FUR- 
NISHED AND SET UP. 











The Kilby Manufacturing (o., 


CLEVELAND, OHIO, 


—BUCCESSORS TO— 


The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
& Kilby. of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. 

We are now prepared and have facilities for doing Foundry and Machinist work 
of every description. Shall be glad to furnish estimates on application for Engines, 
Boilers and other heavy Machinery. 72-ly 
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Coal Miners and Dealers will find it to their advantage to correspond 
with us when in need of screens. 


HEAVY FIRST QUALITY SCREWS AT LOWEST PRICES. 


FOREST CITY WIRE & IRON WORKS, 


itt Frankiin Avenue. TELEPHONE 1683. CLEVELAND, OHIO. 








NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class, t-class, 


THE MULLER MACHINE TOOL CO. 


Sth and Evans Sts., [44] CINCINNATI, 0. 
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MIME SHOPS COCKS pf? MINES 


AMES MOwt en EAO TRAVELLING CRANES 








STILWELL’S 


Patent Lime-Extracting 


Heater and Filter 


Combined. 


Is the only lime extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before it enters the 
boiler. Thoroughly tested. 


Over 3,000 of them in Daily Use. 


This cut isa fac-simile of the appearance of a No.5 Heater at 
work on ordinary lime-water when the door was removed, after the 
Heater had been running two weeks. 

Illustrated Catalogues. 
Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 





Machinery Manufacturers’ Association 


FOR SUPPLYIN -— 


MACHINE SHOPS, FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
FLOURING MILLS, MINES, CAR-SHOPS, RALLWAYS, ETC..,. 


With MACHINERY, TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 
i. H. PRATT, Manager. 


89}; St. Clair St. Opp. Kennard House, - OLEVELAND, Ohio. 


ae €609©WRITE FOR PRICES... ~@ 





PRESSED WROUCHT IRON OPEN TURN BUCKLE 
BEST 


AND 
CHEAPEST. 
The list retail price of this Buckle isless than one-half,the wholesale 


rice of inferior goods when we commenced to manufacture, and 
er3, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO., CLEVELAND, OHI. 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 


fice Railings 


Elevator Enclosures, 


AND ALL KINDS OF 
Architectural Wire and tron Work. 
E, H. ALLEN, 


Seo. & Treas. 
CLEVELAND. OHIO. 


— & SCHULER, 
— and Contractors, 








Sole agents for 
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ALEX, LAUGHLIN & 60., 


Engineers and Contractors, 


Wane Buirine, CLEVELAND, O. 


-_ ching Silt Plante very 
Regenerative Gas Farnaces 
Artificia! Gas Producers. 


A Specrat Feature. Estimates Four- 
> NISHED ON APPLICATION. 


eras one ange ie Tenn, 





JOHN ADT & SON, 
NEW HAVEN, CONN., 


MMachinery for 


straightening & Cutting Wire, 


——ALSO FOR-— 


General Hardware Manufacturing. 


FOR SALE! 


Steam Engine Builders, Shop Rights and 
to Build and Sell the 


QU Lat. 
Automatic Shaft Governor, 


‘f Patented Feb. 22, 1887. 
_ Address LEONARD & McCOY, 





118 Liberty St., New York, 





FREIGHT AND PASSENGER 


ELEVATORS 


LL. S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 





Fabric Fire Hose Co., 


MANUFACTURERS OF 


Cotton Fire Hose. 


——) FOR (—— 
MILLS AND FACTORIES. 


HOSE JUMPERS. RACKS & REELS. 
-——0 —— 
5 Barclay Street, 
NEW YORK. 


JAMES FP. WITHEROW, 
Engineer and Contractor, 


Lewis Block. alle cory Aa acti Pa.. 


- Whitwell Fire-Brick Stoves a and  Clapp- Griffiths Patents 


For the Manufacture of Soft Steel. 
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' Sharon Boiler Works, 
SHARON. PA. 
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Fulton Steam Boiler Works, 


JOHN T, CAULFIELD, Proprietor. 
Manufacturer of 


Steam Boilers, 


‘MOKE STACKS, TANKS, gue 
BREACHINGS, HEATERS, E 


Write for Estimate. Works just re 
i£ Union Passenger Depot. 


RICHMOND, Ind. 





deieiisch Pudecaeed VICTOR SAW FILER 


Latest and best machine for Filing 

Saws of every descri ton. Absolute in 

on. Elegant in mable 

- Deseripti ay circular sent on 
application. 


Price complete $2.50. 
Address, 


Robt. J. Schaeffer & Co., 


(221y) * DAYTON, O. 


And Ceneral 
Machinerv. 


HUGHES STEAM PUMP CO. 
MACHINISTS 
and Manufacturers of 

Steam Pumps. 
Hydraulic Presses, 
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Elm, cor. Washington Street. CLEVELAND. @ 


The Reliance Safety 
Water Columns 


oS a trifle more than 
the ordinary combinatica 
= og hg . but are 











RELIANCE GAUGEC®. 
236 Sheriff St,, 
CLEVELAND, OHIO 









A. |. SASGITT. Lesd Oom- 
The ely uine Allen’s Black 
me Perfect ity yond 
AY &CO., 
Mfrs., Elyria, 0: 


° 


Cleveland Corliss Engine. 


ied fo: f Power, withous 
prs ans Vizio pat 3 


cheapest ba ps 
Address all orders to WL a 
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Standard Engine Builders, 


Quarry Machinery, Hoieters, Derricka, 
Gang Saws, Horse Powers, Hand 
Powers,Grindstone Mandrels, 
ne, Hangers and 

eys. Our 


FEED WATER HEATER, 
Heats Water with Exhaust Steam to s1¢. 


LORD, BOWLER & CO., 


CLEVELAND, ®@. 





A. Osnorn Wiis M. Monrosn, 


Josz 
Of the UB. ihenatees Court Bar. Patent Expert. 


OSBORNE & MONROE, 


PATENTS. 


29 EUCLID AVE., CLEVELAND, OHIO. 


Paint Gusts litigated in the United 8 
Scene Circuit Courts. UNITED STAT 
Fnein PATENTS PROCURED. Sea 
and Opinions as to the Scope, Validity and Ia- 
fringement of patents. Terms Reasonable. 








J.M. Allen, Pres. 


J. B. Pierce, Sec’y. 





GEO. P. BURWELL, Gen. Agent. 


246 Superior S8t., 
CLEVELAND, O. 


A, C. GETCHELL, 
a Chief Inspector. 








Wm. B. Franklin, V. Pre 
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HYDRAULIC PASSENGER ELEVATOR. 





Noiseless running, starting aud stopping easy and 
graceful ; capable of running fast or slow, at the will of 
the operator, without any of the noise or the annoyances 
ot the steam machine—these features have given the 
hydraulic passenger elevator the monopoly of popular 
favor. We present on this page a view of one of the 
superior passenger elevators, 
manufactured by the well-known 
firm of L. S. Graves & Son, 

Rochester, N. Y., showing the 

position of the hydraulic engine ul 

in the basement and its connec- 
tions. The situation, size, capacity 
etc., of the parts can be varied to 
suit the different requirements. 

Special attention is invited to 
convenience, economy and me- 
chanical advantages of the 
horizontal hydraulic engine, 
which for safety, durability, and 
low cost of maintaining, is claimed 
to have no equal in the verticle 
and no superior in any. 

First—Its horizontal location 
in the basement, or sub-cellar, 
the lowest and least valuable 
part of the building, confines all 
of the working parts, with its 
drips and pipe connections, 
where it is least liable to freeze 
or cause any damage by accident. 

Second—As the water pressure, 
or working power, is due to the 
height of the source of supply 
from the hydraulic engine, con- 
sequently the maximum pressure 
is secured and the greatest pos- 
sible lifting capacity from the AR 
amount of water used is guar- —) 








Eighth—To avoid the possibility of accidents by 
breaking or bursting, the castings for cylinder, piston- 
head and cross-head are made extra heavy. 





— 





THE longest tunnel in the world, it is believed, and 
which is now in a complete state, is that which drains 
the Schimnitz mines in Hungary. It is about ten and 





one-fourth miles in length, or about a mile longer than 
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STORING HEAT IN FURNACE SHEETS. 
National Car & Locomotive Builder. 

The discussion at the last meeting of the Western 
Railway Club on “ Circulation of Water in Locomotive 
Boilers,” was one of the most interesting debates ever 
held by the club. Most engineers who have studied the 
subject, are convinced that better evaporative results 

would be obtained from the fuel 

burned in the fire-box of a loco- 

i motive if the body of water 

around the heating surfaces were 

greater and the circulation of the 

water was more active than it is. 

But existing arrangements are the 

result of a series of compromises 

i ae induced by the teachings of 

experience, and any material 

structural change is likely to ‘act 

injuriously in some direction. 

4 To increase the water spaces with 

a given size of boiler would lead 

to the contracting of the space 

. necessary for combustion of the 

oa gases or of a reduction of the heat- 

“a ing surface. The latter plan has 

iM F been tried repeatedly and always 
brought failure. 

We believe the proposal to 

increase the thickness of heating 

surface sheets to be based on a 

falacy that would prove very 

expensive if put into practice. 

The purpose ofa sheet is uot 

to act as a reservoir of heat, but 

ae to transmit the same to the water 

—= as rapidly as possible. If there 

was anything in the storage of 

heat idea, it would be carried 

out in fire-box sheets that had 

accumulated a lining. of non- 

conducting lime scale. In that 

case the transfer of heat is known 

— . to be sluggish, and its practical 

< = effect is to crack and destroy the 

siti: —- - heating surface. Many experi- 


anteed. “BS 

Third—Room being a valuable 8 } l 
consideration in expensive build- % Sse i 
ings, the advantage of the system |= 4 "Ee a — = 4 <—- Bee - 
over those with cylinders and 9 |———=2 Bo Se 4s ——__|® 62a — 
working parts extending up the mk Sree 2A Reem sa. onan neat 





ee ments have been made to discover 








whole height of the hatchway, 
calling for about one-third larger 
opening for the same size eleva- 
tor (or any equal space adjoining) 
must be apparent. 

Fourth—The engine working 
noiselessly, and confined below, 
the disagreeable noise from the 
flowing and shutting off of the 
water, which is quite annoying 
in many prominent buildings 
fitted with upright machines, is 2 
entirely avoided. 

Fifth—The horizontal con- 
struction enables the manufac- 
turers to use very large engine 
sheaves (36 to 48 in. in diameter) 
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not practical with the upright ma- 4 / 2 > 7 

chine. This reduces the friction hes om isaiall ae = 





and doubles the wear of lifting — 








the effect on evaporation of 
water with heat transmitted 
through sheets of different thick- 
nesses, and with sheets made of 
material having different degrees 
of conductivity. The good con- 
ductor and the thin sheet gave 
the best results every time. The 
men who have charge of locomo- 
tive boilers using feed water 
impregnated with lime, ought to 
= have no difficulty in understand- 
Bvirere pete ing what the practical effect would 

neihiaine yon be of trying to make their fire- 


a = box sheets a storage for heat. 
ai sexs Any Western man who cares to 
cE "7 try side sheets of half inch steel, 
~~ debian will soon find out things which 


- em oe 7 will prevent him from repeating 
’ sree = y a — 








cables. 


HYDRAULIC PASSENGER ELEVATOR. 


the experiment. 


— ———_— ——— ae 


Sixth—The lifting cables are continuous from their | the St. Gothard, with a height of nine feet ten inches| Tue first patent ever issued in America was given to 
rigid fastenings at the cylinder to their connections with | and a breadth of five feet three inches. 


the car. There are no intermediate connections to 


break. 


the engine is to push, and cannot pull them apart. 





— ——— 





| cost 33,000,000 marks. 


| WHat is said to be the largest railroad station in the 
Seventh—T wo heavy piston rods are used instead of one, world has recently been opened at Frankfort-on-the 
asis usual with this class of machines. The whole force of |Main. It covers an area of 100,000 square feet, and 


Samuel Hopkins, of Philadelphia, in 1790, for an 
improvement in the manufacture of potash. 
a 

A Curnvanua, Mexico, correspondent states that 
good coke costs there $12.50 U. 8. currency, coal $9.50, 
and bar iron sells for 7 to 8 cents per pound. 
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IRON TRADE REVIEW. 











“PROTECTION AND PIG IRON.” 

The Detroit Free Press of recent date published, with 
startling headlines, a letter from Mr. E. S. Noble, Sec- 
retary of the Elk Rapids (Mich.) Iron Co., attacking 
the system of protection, especially on iron. The 
points by which be urges to prove that “ protection is a 
hindrance and not a help” are: 1. “It has induced 
parties to build expensive works in the worst locations.” 
2. As proof he states that out ofa “total of 716 fur- 
naces 104 have been abandoned in the past five years.” 
3. That “ at last tarift is powerless to protect.” 4. 
That “he does not write from the standpoint of one who 
has been hurt by the evils which he endures under the sys- 
tem that once gave him large profits.” 5. That hiscom- 
pany makes iron at a profit, and has this year shipped 
600 tons to England. 6. That the question of tariff 
has nothing to do with wages. 7. That if there are 
more men unemployed than he wants, he would get 
them cheap. 8. That with substantial reduction and 
‘“‘free raw material we could make iron for the world.” 
9. That “only the Almighty could determine a 
question so complex” as the proper duty to put on 
iron. 

To this broad arraignment Mr. V. K. Moore makes 
reply in the Detroit Tribune, saying among other 
things : 

Let us look at the facts. His [Noble’s] connection 
with an iron company would naturally give weight to 
his utterances, but we find from the records that Mr. 
E. 8. Noble, although secretary, is one of the smallest 
stockholders in it; that the president and largest stock- 
holders are F. H. Head and N. K. Fairbanks, of Chi- 
cago; who together own 16,072 shares out of a total of 
24,000 shares. I have positive information that Mr. 
Head and Mr. Fairbanks are both strong protectionists, 
hence Mr. Noble’s letter must be accepted as his indi- 
vidual opinion, and not the opinion of the Elk Rapids 
Iron Co. 

He states that 104 furnaces out of 716 have been 
abandoned in the last five years, and attributes that to 
the evils of protection. Mr. Noble knows that never in 
the history of the iron business have there been such 
strides made in improving methods, machinery and 
furnace practice as since 1880—revolutionizing results, 
increasing a capacity of fifteen or twenty tons daily 
under old methods to fifty and seventy-five tons daily in 
charcoal furnaces, and to 100 and 200 tons daily, and 
even more, in some that use coke. In this progress 104 
furnaces have either exhausted their fuel supply, or 
have become antiquated and worn out, no longer able to 
compete with those so splendidly equipped witb all 
modern appliances. They have been abandoned, not 
from the “ evil effects of protection,” but from other and 
natural causes. The very furnace of which he writes 
would have become obsolete had not the Chicago end 
of his company poured money like water into improve- 
ments of that plant, increasing its capacity from twenty 
or twenty-five tons a day to seventy-five tons now. It 
has had a most able management, an abundant and cheap 
wood supply, a fine sawmill connected with it of large 
capacity that has been very profitable, and with the 
liberal outlay for improvements, and with the building 
of the largest chemical works in the country, which saves 
and makes profitable the smoke and waste gases (usually 
lost) from which they make large quantities of wood 
alcohol and acetate of lime, it has been able to keep 
pace with other like enterprises, more desirably located, 
and has made money. 

Next Mr. Noble says: “At last the tariff is powerless 
to protect, and his company is able and has sold 600 
ons to England this year, and got a better price than 
here.” This being true, the tariff does not hurt him, but 
other iron makers don’t find a market abroad, and even 
Mr. Noble admits to only 600 tons, out of a total pro- 
duction of over 23,000 tons a year. But what about this 
sale to England? Mr. F. H. Head, the president of the 
company,is also at the head of the largest malleable iron 
works in the West—at Chicago—and is intimately con- 
nected with others at Cleveland, Buffalo, and the East, 
to whom he sells iron. A party of English tourists, 
friends of Mr. Head, interested in similar works in 
Eagland, visiting Chicago, admitted, in discussing iron 
matters, the superiority of the castings of the Chicago 
Malleable Iron Works, Seeking the cause, and to tes! 
the question of the superiority of Michigan ores and 
charcoal fuel, they gave Mr. Head an experimental 
order for 600 tons last year, paying current prices. The 
superiority of the iron was so marked, that it seems they 
have repeated the order, although they could have 
bought English iron for less than half the price this 


cost them. It isthe only sale of this or any other kind 
of iron to England that has been reported. 

Now what does all this prove? If it proves any- 
thing it is simply the fact that charcoal pig iron, made 
from Michigan ores, is superior to English iron, or any 
other, for making fine malleable castings, and nothing 
more. 

Then Mr. Noble says: ‘‘ The question of tariff has 
nothing to do with labor. Tf 1 want 200 men and find 
400 sitting around, I will get them cheap.” Granted: 
but because of the numerous industries which have grown 
up under protection, the 400 are not “sitting around” 
waiting for him to pick out his 200 cheap. They are so 
well employed elsewhere at good wages that he has to 
pay those he gets $1.25 to $2 per day instead of 50 cents 
or a dollar, at which he wants them, and thinks he 
would get them, with the tariff removed. And that is 
where tariff helps wages—it keeps our laborers em- 
ployed, instead of “ sitting around” waiting for a job, 
as would be the case when increased importations had 
thrown them out of work. 


In this matter I radically differ from Mr. Noble, for, 
as a manufacturer, I believe that, with a good market 
price for labor and good wages, the laborers will do 
better for their employers as well as for themselves, be 
better educated and more contented. If men were as 
plenty here and would work for the wages paid abroad, 
we could make iron for $10 aton, but will they? Is it for 
the best interests of the community they should? Would 
Dexter & Noble sell as many goods from their immense 
store, which is an important adjunct to the business, or 
know that their workman were as comfortable or well 
off ae they are to-day? The effect would be a few rich 
men, and the masses as miserable and degraded as those 
abroad, and a standing army would be required to keep 
them in order, here as there. 


And then he wants “free raw material to enable him to 
sell iron to the world.” The only raw material he could 
import for use would be foreign ores, mined abroad by 
labor paid 30 to 50 cents a day, to replace Michigan ores 
for which our laborers are paid $2.25 and $2.50 a day for 
mining. With heavy foreign importations the furnaces 
to smelt that ore would be at the seaboard and not at Elk 
Rapids. 

Lastly, I quote his words: “Think of the mortal 
man assuming to say whether $6.72 or any other sum, 
is a jnst tax and proper quantity to lay on pig iron. 
Only the Almighty could determine a question so com- 
plex, and yet puny legislators, with diminutive intellects, 
assume to say how many dollars and cents shall be ihe 
just measure to exact of 60,000,000 of people, to enable 
less than one hundred and fifteen thousand to engage 
successfully in making iron;” and, he adds: “If I 
had the absolute power to-day, I would fiz the tariff where 
it is now, and then rednce it 5 per cent. each year for 20 
years.”’ 

First, adinitting the “ Almighty alone can determine 
a question so complex,” then he would “fix the tariff 
where it now is,’ at $6.72, though this amount was 
placed on iron “by puny legislators with diminutive 
intellects,” as a proper duty. Asa political economist, 
Mr. Noble concludes that protection to pig iron is, and 
has been, “an evil.” In this the facts are against him. 
The experience of our entire Northern section is against 
him. The experience of his own company, which he 
admits, has grown rich under protection, is against him. 
His president and the owners of more than two-thirds 
of the stock of his company are radically opposed to his 
ideas on the subject. The 115,000 iron works for 
whom he seeks to speak are almost unanimous in dis- 
agreeing with him. Our National history disproves his 
theory, for the record shows, first, there has never been 
a protective tariff in this country that did not bring 
prosperity, and second, our protective tariff has never 
been assailed or broken down without bringing adversity 
with it. 


— 





Cost of Electric Street Railways. 

One of the street railways in New York is about run- 
ning its cars to Harlem by an electric motor. Experts 
engaged in perfecting the scheme have made an 
exhibit, showing that it can be done at a cost of about 
two-thirds of the amount required to run over the same 
route with horses or cable. There will be 16 batteries, 
inclosed in one wagon, which will furnish sufticient 
power for two round trips. Sixty electric street railways 
are now in operation in the United States. Of their 
ultimate success there can be but little doubt ;_ the only 
question of any special importance upon which the 
experts differ is the superiority of any particular 





system. 









































































THE NEW COKE SYNDICATE, 
— 


Connellsville (Pa.) Courier. 

The new Coke Producers’ Association is an accomp- 
lished fact. The individual members held another 
meeting at this place on Wednesday. Owing to some mis- 
understanding as to the time of the meeting, several 
operators were absent, and a few others who did under- 
stand were unable to be present. There was, however, 
a goodly attendance, and those present signed the ass»- 
ciation papers. Assurances were received by telegraph 
from most of those absent that they were in hearty 
accord with the movement, and would sign the papers 
at the next meeting. Several members asked to have 
the documents forwarded to them at once for signature. 
The meeting convened at the Youth House, when the 
agreements which had been prepared by a committee 
appointed at the Uniontown meeting last week were sub- 
mitted, approved and signed. 

The association agreement sets forth that the mem- 
bers, for their common and individual interests, agree 
to co-operate under the title of the Connellsville Coke 
Producers’ Association: Ist, For the purpose of main- 
taining a profitable price for coke; 2d, For equitable 
restriction of product when necessary ; 3d, To secure, 
as far as possible, a pro rata distribution of cars to each 
firm. The officers are to consist of a President, Secre- 
tary and Treasurer, and regular meetings are to be held 
quarterly. An Executive Committee is also to be 
elected, to whom will be referred all questions of price, 
transportation, contracts, complaints of car shortage, etc. 
J. W. Moore & Co. are made the sales agents of the 
Association, with headquarters at Pittsburgh, and they 
are to account through the Executive Committee, and 
are to be guided by the latter in making monthiy 
prices. 

In the individual agreement, made separately by J. 
W. Moore & Co., with each firm in the Association, it is 
agreed that the former is to undertake the sale of the 
latter’s coke, guaranteeing payment monthly at the price 
agreed upon by the Executive Committee of the Asso- 
ciation, and for this they are to receive as compensation 
the sum of five vents per ton. It is specially agreed that 
the output from each works shall be pro rata. Aver- 
ages are to be maintained monthly, and shipments 
equalized at least every two months. J. W. Moore & 
Co. are to forthwith open and maintain a shipping 
office at Everson, and to give each member, as far as 
possible, a full run of cars and supply destinations for 
them. The contract takes effect November Ist, and con- 
tinues in force one year, with the understanding that a 
sale of the works of either party, upon 30 days’ notice, 
terminates the agreement. 

The Association meets again to-morrow, when it is 
expected all the agreements will be signed, the officers 
elected and business commenced. The Association 
contemplates the following firms and works: 











5 WORKS. OWNERS. OVENS. 

Ne Pe Yb eee 509 
4 2 St “See 100 

Be eey 1) eae 50 

Le ee? 2 ae 42 

. Calumet Cone Co............0. 215 

.. James Cochran Sons & Co.. 108 

. J.R. Stauffer & Co. ...... 40 

Fairchance Furnace Co.............. 90 

Fayette..... ......... Fayette Coke & Furnace Co...... 130 
Franklin... ...... B. F. Keister & Co 44 
Hecla...... - Hecla Coke Co............00.6. 272 
Home. Stauffer & Wiley......... 20 

Jackson James Cochran & Sons 

“eR Bliss & Marshall......... 127 
Lemont pS CONS * ee 134 

Mt. Braddock.... MIE), Keceseosenseusataonanesses 132 

) ae See eiatual BF. .d BE. Co....:.cssicccconses 140 
Nellie......... .. Brown & Cochran.. ............ 254 

Overton... . A.C. Overholt & Co... 110 

Parrish ... Dunbar Furnace Co.... 70 

Pennsville......... Pennsville Coke Co.... : 92 

POV ~.-cass0 -ccceeses Percy Mining Co...... ...c0ce cccsceces 62 
Uniondale ......... ame a eae ee 7 

I Wynn Coke Mining Co. ............ 70 

Youngstown....... Youngstown Coke Co......ccce..000 240 

NNMIIEI co *1s ccs wricadusbindusenibiebniooscsss ie upneomidckence 3,191 


This includes all the firms outside of the H.C. Frick 
Coke Co., the Connelisville Coke & Iron Co., the Me- 
Clure Coke Uo., the Schoonmaker Coke Co., and W. J. 
Rainy & Co., save the following: A. CU. Cochran, Buck- 
eye Works, 160 ovens; J. W. Overholt & Co., Emma, 13 
ovens ; Isaac Taylor, Great Bluff, 16 ovens; total, 212 
ovens. Cochran is sold ahead for a year, or he would 
enter the combine. It is not certain whether Nellie and 
Mutual will go in or not. The former is sold ahead and 
ships by river; the latter has not been heard from. The 
Calumet works are but half completed, and 80 ovens at 
Fairchance and Fayette supply coke to the furnaces 
there, but taking all these things in to consideration, the 
Association represents at least 2,600 ovens whose pro- 
duct will enter at once upon the market, provided, of 





course, all those sign on Saturday who are expected to 
do so, of which there does not seem to be any doubt. 
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NEW STEAM DROP PRESS. 





The cut illustrates a drop press recently built by E. 
W. Bliss Co., of Brooklyn, N. Y., for heavy stamping 
purposes, and has some novel features. The require- 
ments of the case for which it was designed called for a 
hammer, which, together with the soft metal force to be 
attached, should weigh 6,000 pounds, and that a clear 
space of 48’’ between guides should be had. 

The excessive weight to be lifted rendered the use of 
any of the mechanical appliances ordinarily used for 
the purpose of catching the rebound and lifting the 
hammer too uncertain and too easily subject to derange- 
ment from constant shock to be considered available, 
and recourse was had to direct steam pressure. The 
cylinder at top is 16’’ bore, by 24’ effective stroke, and 
is single acting. 

Steam is admitted at the lower end for lifting the 
hammer, but none is admitted on top of the piston, 
except back pressure from the exhaust for the purpose 
of cushioning, as will be explained. 
The piston and piston-rod are forged 
from a single steel billet, and the lower 
end of the rod, which is 7’’ diameter, 
is turned slightly taper and keyed into 
the forged iron hammer head. The 
piston has two grooves turned in it, in 
which are inserted four tool steel pack- 
ing rings, as rings made of any other 
material would not stand the jar to 
which they are subjected. 

The piston, piston-rod and hammer 
weigh together 3,000 pounds, and in 
operation an additional weight of 3,000 
pounds of soft metal may be attached. 
The port at upper end of the cylinder 
enters the latter four inches below the 
head, leaving this amount of space for 
cushioning on the up-stroke. 

As the machine is operated with 100 
pounds cf steam, giving an upward 
effective or net impulse on the piston 
of something over 10,000 pounds, (nec- 
essary to free hammer from die), it was 
thought necessary to provide additional 
security against striking the head, 
especially as when the rings became a 
little leaky, (and in this class of machin- 
ery it is impossible to keep itabsolutely - 
tight), the cushion pressure would be 
lost, to some extent. 

To accomplish this the valve, which 
is of the piston type, and fitted with 
tool steel packing rings, is so arranged 
that when steam is admitted to lift the © 
piston, the upper end of the cylinder = 
is open to the exhaust through a port = 
opening of only 1-1,000th of the area 
of the piston. This creates a back = 
pressure on the up-stroke which, when =: 
the piston reaches the point of passing = 
the port, amounts to about 80 per cent. = 
of the initial steam pressure. 

By this back-pressure not only is the 
piston greatly retarded in its upward 
stroke, but when cushioning occurs, it Hi 
commences upon nearly full steam § 
pressure, instead of upon atmospheric 
and a leak would need be very serious; 
and the upward tendency of the piston 


very persistent to neutralize this powerful persuader 


against further motion. 
When the valve is reversed, so as to exhaust the 


steam below and allow the hammer to fall freely, the} 


upper port is open its full area and the back-pressure 
from the escaping steam enters the upper end of the 
cylinder, The housings, which carry the cylinder and 
furnish a guide for the hammer, are secured to the bed 
by four bolts passing down through the bed to pockets 
ia which are the nuts, kept from jarring loose by 
rubber washers. The screws, by means of which they 
are adjusted laterally, to compensate for wear on the 
hammer, pass through wrought iron poppets, let into 
the bed in the same manner as the four poppet screws 
shown in cut for holding the die. The cylinder is 
secured to the housings in a similar manner. 

In order to prevent the hammer from descending 
when steam is turned of, a latch is provided in the right 
hand housing, as shown, which is so connected with the 
hand lever which operates the valve, as to be moved out 
of the way when the hammer is allowed to fall. When 








steam is on no such support is necessary. The other 
general details are extreme width of bed, 7} feet; 
weight of bed, 25,000 pounds; width between housings, 
48’ ; extreme height, 12 feet. Total weight, 45,000 
pounds. 





Our Railroads in 1890. 

It is doubtful if there could be selected a better 
means of studying the wonderful growth of this country 
within recent years, than by an examination of the sta- 
tistics presented in “ Poor’s Manual of Railroads’ for 
1888. Asan example of this, it may be stated that at 
the end of 1887 there were in the country 149,913 miles 
of railroad, an increase during a period of seven years 
of 56,564 miles, the rate of increase being more than 
sixty percent. From 1830 to 1840 there were built 
2,814 miles ; from 1840 to 1850 there were built 6,203 
miles ; from 1850 io 1860 there were built 22,279 miles ; 
from 1870 to 1880 there were built 40,435 miles, while, 


, as shown above there have been built, in the last seven 
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NEW STEAM DROP PRESS. 


years, 56,564 miles; probable mileage in 1890, at same 
ratio, 175,000. 

Viewed in the light of our present knowledge, the 
statement made by Henry V. Poor, in his “ Manual” for 
1880, that “the 100,000 miles of to-day will in ten 
years be 200,000; the investment of $6,000,000,000 
to-day will in ten years equal $10,000,000,000,” does not 
seem to be nearly so extravagant, assome people thought 
it was when it was written. 

The total mileage of railroads constructed in 1887 ex- 
ceeded 13,000 miles—a greater total, by some 1,100 
miles, than the mileage constructed in any previous 
year. Should the construction of the next three years 
average an equal amount, the total at the end of 1890 
will be about 190,000 miles. In any case, it is safe to 
say the figures will reach 175,000 miles, or only about 
124 per cent. less than the estimate made. With an 
average increase of 10,000 miles per annum, during 
the decade ending with 1900, we will have, at the open- 
ing of the 20th century, a total mileage of close on 300,- 
000 miles. 








GOOD NEWS FOR INVENTORS. 
pectiactlipiesadcainn 
Farm Machinery. 

It now looks as though the Court of Patent Appeals 
is about to become an establishment of our Government. 
Such an institution has long been a crying need, because 
of expensive and irritating delays in the establishing of 
inventors’ titles to their property. The proposition is 
that the court shall consist of one Chief Justice and two 
Associate Justices, to be appointed by the President, by 
and with the advice and consent of the Senate, and who 
shall receive a salary of $6,000 per annum, and hold 
office during good behavior. The House Judiciary 
Committee has reported in favor of the bill. The fol- 
lowing are given among the advantages which may 
reasonably be expected to result from the establishment 
of the court: 

1. It would enable the public and patentees to deter 
mine the value and validity of patents without serious 
and vexatious delays, and thus promote the interests of 
all concerned. 

2. It will relieve the Supreme Court 
of much of the burden imposed upon it 
by this clase of litigation. 

3. The practice in the Patent Office 
would become thoroughly fixed and 
understood, and, as a consequence, the 
issue of worthless patents, in which 
unscrupulous persons deal, to the injury 
of the public, would be greatly dimin- 
ished, if not entirely suppressed. 

4. It would tend to simplifying the 
patent laws by constriction, and settling 
questions of doubt which are often used 
by litigants for the purpose of injustice 
and oppression. 

Under the present law an inventor's 
right to his property in a patent is 
limited to a few years, and it often 
occurs that a great portion of that time 
is consumed in litigation and in delays 
caused by present courts being over- 
crowded. It generally requires three to 
four years for an inventor to ascertain 
what his rights are under a patent. 
Not only is this an injustice to the 
inventor, but important operations, 
which it is to the interest of the commu- 
nity to have pushed forward rapidly 
are often delayed, and their benefits in 
some cases permanently abridged. A 
special court for the decision of such 
cases will become of inestimable value 
to inventors and manufacturers, more 
especially as the judges composing it 
would devote their entire time to patent 
cases, and hence would become more 
familiar with the nvechanical and scien- 
tific knowledge required for such cases 
in addition to legal learning. We be- 
lieve the time will come when our 
inventors will have legal relief from 
the many multiplied embarrassments 
under which they now labor. 


— 





Shipping Bounties. 
Marine Journal. 

England has steadily adhered to the 
policy of aiding her merchant ships for 
more than a hundred years. She has 
given them over $275,000,000 and has aided her private 
yards to the amount of $100,000,000. No American 
industry ever received such protection from our laws as 
she has given her ships. One would think that, consid- 
ering exceptional natural advantages, her “infant” 
goslings might by this time have learned to swim alone, 
but she finds that what is good to get trade is good to 
keep it, and no investments ever paid her better than 
the bounties which have run out American ships and 
given her control of the vast carrying trade of both 
North and South America. In fact, it has been the 
United States and not Great Britain who has paid these 
bounties. 

— ce aie 

BuiLp1ne blocks made of corncobs form the object 
of a new Italian patent. The cobs are pressed by 
machinery into forms similar to bricks and held together 
by wire. They are made water tight by soaking with 
tar. These molds are very hard and strong. Their 
weight is less than one-third of that of a hollow brick, 
and they can never get damp. 
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OUR SUPPLEMENT. 

With this issue of the Iron TRADE REVIEW we send 
out a lithographed supplement showing the works of the 
Oregon Iron and Steel Company. Comparatively little 
is known in the East regarding the iron industry of the 
Pacific Coast, and the recent establishment of extensive 
works in Washington Territory by the Mossbay Iron 
and Steel Co., an English corporation, has awakened 
many inquiries. These will, in part, be answered by 
matter in our supplement, which speaks volumes for the 
enterprise of the Oregon Iron and Steel Company. 








LECTURES TO BUSINESS MEN. 
We take pleasure in announcing the establishment of 
a course of “ University Leetures,’”’ in Cleveland, on the 


the iron and steel establishments sent rolls, forges, pig 
iron, steel rails piled in the form of a log cabin, and 
various other products of the mills; the machine shops 
and foundries displayed huge patterns of pulleys, fly- 
wheels, castings, etc.; the agricultural implement fac- 
tories attracted general attention; the safe companies 
made handsome exhibits of safe and vault work ; and 
the wire works, tinware establishments, paint and var- 
nish companies, printing establishments, and a host of 
other industries were very creditably represented, the 
line being estimated as at least ten miles in length. 
Admiring thousands stood for hours watching the pass- 
ing panorama, and it is safe to say that scarcely in a 
generation is such an opportunity given to witness and 
appreciate the value and importance of our industrial 
system. 








THE CENTRAL WEST AS A MARKET. 

We have heretofore called attention to the importance 
of the Central West as a machinery market, but the facts 
will bear repetition since, as we believe, no district of 
equal territory in the United States can compare 
with it in this respect. If we draw a circle which shall 
take in Western New York, Western Pennsylvania, 
Ohio, Indiana, Michigan and Kentucky, it will be found 
to include not far from 25,000 establishments constantly 
in the market for purchases of this kind. The following 
table, compiled from actual lists of names, invites study: 








eg je 

s> 
Establishments. as 

Ee 





Blast furnaces and roll- 
Wii WOREUE s. kunedaseactiass 6} 146 


£4| ¢ 3 4\5 5| 3 
= he el Ale & 
or Se ee 
Metal-working estab | 


lishments............-ese0-| 38() 325) 839) 258 4611 53] 95) 2,377 
Wood-working _ estab- | 

TARR iiciccinies vetcesse 800) 750/1,080] 978)1,177) 129) 226) 5,140 
Steam-users...... .......0--+-| 710) 625/1,719) 675) 600) 114) 446) 4,8 
Hardware concerns....... 1,216;1,120/ 1,806) 1 ,062/1,006| 163) 462) 6,729 
Agriculturai implement | | 


manufacturers............) 85 7 
Plumbers, gas and steam | 
RIG ciccheeic setcesnnssians 410} 260) 223) 52) 77; 9) 41) 1,072 


ee RT a 3 461|3,28615,95413,113'3,415 485'1,320'21,034 




















Comparing the several branches of industry, reported 
above, with the total number in the United States, it 
appears that the territory described contains 33 per 
cent. of the blast furnaces and rolling mills of the coun- 
try ; 27 per cent. of the metal-working establishments ; 
29 per cent. of the wood- working establishments ; 31 per 





general plan of the ‘‘ University Extension Lectures,” 
in England, which annually reach 300,000 business and 


working men in the various trade centers of that coun- | 


try. This scheme has got a footing in the United States, 
radiating from the Johns Hopkins University, and the 
Cleveland business public is indebted for their repeti- 
tion here to Dr. Hiram C. Haydn, President of Western 
Reserve University. The subjects to be discussed are 
as follows: 


1. Labor Legislation. 

2. Wages. 

3. Labor Organization. 

4. Co-Operation and Profit Sharing. 

5. Taxation. 

6 and 7. Socialism and Anarchy, with the Causes of Discontent. 
8. Henry George and the Land Question. 

9. Immigration and Problems Connected Therewith. 
10. Education—State and Industrial. 


These lectures will be given, the first five by Prof. 
Edward W. Beemis, of Vanderbilt University; the 
second five by Prof. Edward G. Bourne, the new Pro- 
fessor in History, at Adelbert College. 








INDUSTRIAL PARADES. 

Politics aside, industrial parades serve a good object 
in one respect at least: in that they present a living,tangi- 
ble picture of our manufacturing interests in a way that 
is at once striking, suggestive and educational. Thus 
the recent displays in New York, Cleveland, Indian- 
apolis, Akron and elsewhere gave many people an idea 
as to the extent and diversified character of their re- 
spective industrial establishments, such as they could 
get by no other method. Figures, indeed, are con- 
vincing, but the parade is an object lesson, the force of 
which no one can escape. 

Speaking for the local display, which occurred on Satur- 
day afternoon, November 3, it was conceded on all hands 
as far eclipsing anything of the kind ever before witnessed 
in Northern Ohio. The shipbuilding interests were repre- 
sented by steam and sailing vessels, cordage, blocks, etc.; 


cent. of the steam-users ; 24 per cent. of the hardware 
| establishments; 28 per cent. of the agricultural imple- 
ment manufactories, and 24 per cent. of the plumbers 
| and gas and steam fitters. 
| As the special exponent of this important industrial 
| center, the [ron TRADE REVIEW experiences a just 
| pride in calling attention to these facts. 








A LONESOME IRON MANUFACTURER. 
Mr. E. S. Noble, Secretary of the Elk Rapids ( Mich.) 
Iron Company, must feel a little lonesome, if we are to 
judge from his recent attack on the system of protection, 
which is neatly and effectively answered in another col- 
umn. He, alone among American iron manufacturers, 
asserts his belief that “protection is a hindrance, not a 
help” to the country’s prosperity, and that “the ques- 
If that 
doesn’t lift him above and away from his associates in 
the iron business, North, South, East and West, in point 
of belief founded on practical experience and observa- 


tion of tariff has nothing to do with wages.” 


tion, we cannoi conceive of a wider separation. We 
regret that the great mass of iron manufacturers of the 
country cannot follow Mr. Noble in his unique position, 
and we cannot but hope that further reflection and more 
accurate observation, coupled with some wholesome 
reading, may convince him that the writing of his arti- 
cle was hasty and ill-advised. 








P1G LRON OVERPRODUCTION IN THE SOUTH. 
Concerning the position assumed by the IRon TRADE 


writes : 


Review, that the industrial danger threatening the | the years 1881, 1882 and 1883. 
South was the neglect to build up establishments for the | Pe's0ns, which is 60,000 in excess of the previous year, 
consumption of Southern pig irov, which otherwise will 
become a drug on the market, a South Carolina metal- 


The danger you point out, viz.: overproduction of | narrowest being 0.890 m. 
crude metal, is, to my thinking, rapidly approaching, | ented in several foreign countries. 


while there is not so great an increase of iron-using 
mannfactories as we could wish. I have been in Ala- 
bama twice within the last twelve months, at Tuscaloosa, 
Bessemer, Birmingham, Anniston, etc., and have talked 
with many prominent iron and coal men, and with men 
prominent in other lines of business. I have found 
there too general a tendency toconsider Alabama as the 
great producer of cheap pig, as occupying a position so 
favorable as almost to exclude the possibility of success- 
ful competition ; hence the roultiplication of furnaces. 
I am reliably informed that by the Ist of January, 1889, 
there will be 21 furnaces in blast in the Birmingham 
district, to say nothing of Anniston, Gadsden, etc. 
Naturally there will come a time, and that soon, when 
the competition among these furnace men, situated as 
they are with great and unquestioned advantages, will 
be a “Kilkenny cat” affair. The main competition so 
far has been with Northern and Western furnaces of 
less favorable situation, and attractive figures of eco- 
nomica] production have been given to the world. But 
when “ Greek meets Greek,’’ we will have a condition 
of things the reverse of pleasant to some folks. It will 
be too late then to provide the remedy : when men must 
sell they have to take what they can get. Your sugges- 
tion as to the proper remedy for what is certain to come 
coincide entirely with my own views, viz.: the building 
of rolling mills, stove works, pipe works, machine works, 
etc., now, instead of looking toward an increase of 
furnaces. There are enough furnaces there now to 
make the inevitable competition very lively indeed. 
THE enterprise of The Century is simply boundless. 
Not content with its brilliant achievements of the past 
year, it announces features for 1889 which are, if possi- 
ble, even more fascinating. Among other promises which 
it makes for the new year, is the most important art fea- 
ture that has yet found place in its pages. It is the 
result of four years’ work of Mr. Timothy Cole, the 
leading magazine engraver of the world, in the galleries 
of Europe, engraving from the originale the greatest 
pictures by the old masters, A series of papers on 
Ireland, its customs, landscapes, etc., will appear, and 
there are to be illustrated articles on Bible scenes, treat- 
ing especially the subjects of the International Sunday- 
School Lessons. George W. Cable will write “ Strange, 
True Stories of Louisiana.’ There will be novelettes 
and short stories by leading writers, occasional articles 
on war subjects (supplemental to the famous “ War 
Papers” by General Grant and others, which have been 
appearing in The Century), etc., etc. The Century costs 
$4.00 a year, and it is published by The Century Co., of 
New York, who will send a copy of the full prospectus 
to any one on request. 











Among the bright features of Wide-Awake for 1889 
(D. Lathrop Company, publishers, Boston, Mass.), will 
be serial stories by J. T. Trowbridge, Margaret Sidney, 
Susan Coolidge and Charles R. Talbot ; thrilling tales of 
the “ Wild West,” by Jessie Benton Fremont, “ Chil- 
dren of the White House,’ by Mrs. Harriet Taylor 
Upton ; any number of short stories by Elizabeth Stuart 
Phelps and others, articles by Gen. O. O. Howard, 
poems by Jean Ingelow, etc. Nothing more wholesome 
for the little folks. 





A NEw way of annealing small pieces of steel is given 
| by a writer in the English Mechanic. Heat the piece as 
slowly as possible, and when ata low red heat put it 
between two pieces of dry boards and screw them up 
tight in a vise. The steel burns its way into the boards, 
and,on coming together around it, they form a prac- 
tically air-tight charcoal bed. When its cools off the 
steel is apt to be found thoroughly annealed. 
eS AY ae le 
A SEWING machine patented in 1760, or sixty years 
before Howe invented his machine, is now on view in 
the Sewing Machine and Domestic Appliances Exhibi- 
tion, South Kensington. It is popularly supposed that 
EJias Howe was the pioneer in this field. 
SEES es 
IMMIGRATION at New York during the 12 months 
ended June 30 was larger than ever before, excepting 
The total was 550,000 





and there are no signs of a decrease in the future. 


a — 





A SweEpIsH engineer, M. Lundberg, says a foreign 


lurgist of wide experience and recognized standing | exchange, has constructed a railway car, which, in a few 


minutes, may be adapted to five different gauges, the 
The invention has been pat- 
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THE LATE A. C. GETCHELL. 

A. C. Getchell, the subject of this sketch, was a native 
of Maine, born at Waterville, March 8, 1824. His 
father died while he was a small boy, and at the age of 
12 years he left his home, going to Boston. He ship- 
ped as cabin boy on board a merchant vessel, and sailed 
on a trading voyage around the world, visiting England, 
India, Japan, China and other points, making his way 
across the Pacific to the western coastof America. The 
vessel took out a cargo mostly of hides, and returned to 
Boston by the southern cape. 

He then commenced the machinist trade in which he 
became an adept, and laid the foundation of his avoca- 
tion or profession in after-life. Having completed his 
trade he went to the City of Bangor, Me., where he 
married in 1840, and soon thereafter he moved to 
Portland, and became mate on board a steamer plying 
between Portland and Boston. After being thus em- 
ployed for atime, he made another change, and ran 
as engineer on the Atlantic & St. Lawrence Railroad. 
Upon the completion of his term of service in that 
capacity, he went into the machine shop of the same 





road to acquaint himself with the mechanism and the 
working of the locomotive. 


In 1852 he came West in charge of locomotives for a | has created consternation among the silk ribbon manu- 


Kentucky railroad, where he set them in 
running order. This being accomplished, 
he accepted the situation of master me- 
chanic of a railroad running north from 
Cincinnati to Dayton, he locating at Eaton. 
he location not suiting his family, he 
moved to Cleveland in 1854, and secured 
the position of engineer on the Cleveland 
& Pittsburgh Railroad, where he ran for 
one year, and then went on to the Lake 
Shore & Michigan Central road, where he 
continued through 1855, 1856 and 1857. 
He then turned his attention to running 
stationary engines, and took charge of the 
engines and boilers of the National and 
Cleveland Milling Co.’s flour mills, where 
he continued forseveral years, during which 
time he was employed as deputy boiler 
inspector of the Cleveland district, under 
the State inspection law. His appoint- 
ment dated from May 20, 1869, and he 


served in the office until the law was “= 


repealed. 

The Hartford Steam Boiler Inspection 
and Insurance Co., having commenced the 
business of inspecting boilers, heard of Mr. 
Getchell’s ability and acquired knowledge 
and skill, scientific and otherwise, and at 
once secured his servicesin 1870. In their 
service he displayed such ability and judg- 
ment that the United States inspector pro- 
nounced him the best authority on steam 
boilers and the use of steam in the State. 
He was so thoroughly versed and enthusi- 
astic in his profession that whenever he 
found a defect in the construction of a 
boiler or in its management, he was ready 
with a remedy, and rarely made a mistake. 
Indeed, he made valuable suggestions that 
were approved and were carried out by the company by 
which he was employed, thus contributing to safety in 
the use of steam, and becoming a benefactor to his race 
in saving much valuable human life and property. 

Mr. Getchell as a man was generous and sunny in his 
nature, always having a kind word with all whom he 
came in contact. He was a useful member of the Civil 
Engineers’ Club of Cleveland, and of the Society for 
Preserving Weights and Measures. 
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A Fertile Inventor. 





Col. John A. Price, president of the Scranton Stove 
Works, Scranton, Pa., has never been very active in the 
councils of the trade, says the Metal Worker, but he has 
been a successful business man and a fertile inventor. 
Most of his inventions have had an immediate commer- 
cial value, and have been designed to meet a want exist- 
ing and recognized. In May, 1867, Colonel Price pat- 
ented an improved low closet for ranges, and in June, 
1868, a design for ranges. In January, 1869, he pat- 
ented a chute slide for parlor stoves ; in June, 1870, a 
combined door and hearth; in April and July, 1878, the 
well-known construction known as the Dockash grate ; 
in February and March, 1879, other forms of stove 
grates; in January, 1882, and May, 1883, a valuable im- 
provement in furnace grates; in May, 1883, a range closet; 





in the same month, a bi-mantel shelf; in August, 1883, a 
further improvement in furnace grates; in September, 
1883, a range shelf; in February, 1884, two forms of 
furnace grates ; in December, 1884, and February, 1885, 
various forms of water heaters; in February, 1885, a 
furnace grate; in July, 1885, an oven for ranges; in 
December, 1885, a new furnace construction ; in Janu- 
uary, 1886, a stove door; in December 1886, a range 
closet ; in February, 1887, a stove design; in May last, 
a complete, but very simple and effective water gas 
producer, and in June a ventilated oven construction in 
cook stoves. We have not searched the record so care- 
fully as to be sure there are not some omitted from this 
list, but those enumerated we happen to know about. 
Many of these inventions have been largely successful, 
and have tended materially to promote progress in the 
arts to which they relate. As Colonel Price is still a 
young man, and has scarcely reached the period of maxi- 
mum intellectual activity, we may expect that his record 
as a fertile and usefu) inventor will be something ex- 
ceptional. Indeed, it is already. 
The Blow to Our Silk Industry. 

The recent decision at Philadelphia of the United 

States Circuit Court concerning the duty on silk ribbons 
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facturers in this country. The duty under the present 
law has been held to be 50 per cent. ad valorem, but the 
importers claimed that the ribbons should be admitted 
as hat and bonnet trimmings at 20 per cent. ad valorem, 
and they have been judicially sustained. A number of 
petitions have been received since the adjournment of 
of Congress from persons interested in the manufacture 
of silk, praying for a legislative remedy for the condition 
of things which is threatened as a result of the decision 
of the court. The petitions are largely signed by 
operatives in silk manufacturing establishments, who 
say that the decision will have the effect of throwing 
them all out of work. The opinion is expressed by 
high official and expert authority that unless an appeal 
be taken, and this decision be revereed by a high court, 
it will cause the Government to refund between $7,000,- 
000 and $10,000,000, not to consumers, but to importers, 
and that it will close every silk factory in this country. 
It has been dnally decided by the Department of Justice 
that an appeal will be taken to the United States 
Supreme Court. 
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Tue American trade with Cuba is an important and 
a growing one. Out of a total of seventy-five vessels 
arriving at Havana last month, thirty-seven of them 





were American. British vessels numbered only five. 


THE STORY OF A LUMP OF IRON ORE. 





Cleveland Plain Dealer, Oct. 25, 

Another of the series of practical talks being con- 
ducted by the Y. M. C. A., was held in the rooms of 
that society last evening, and Mr. W. M. Day, of the 
Tron TRADE REvIEw, was the talker. ‘A Lump of 
Iron Ore” was Mr. Day’s subject, and his remarks were 
designed to be untechnical. Mr. Day began by relating 
some of the theories of geologists regarding the forma- 
tion of iron ore. He then spoke of the characteristics 
of mine prospectors who have figured so conspicuously 
in the Lake Superior region. He pictured the searcher 
for ore with his many necessary qualifications, traversing 
the iron districts, and with compass in hand making 
notes of outcroppings and surface indications of all 
kinds, and concluded his worded likeness of the success- 
ful prospector with reference to the many men who 
have become “ mine kings,” but who subsequently went 
down ingloriously in extending speculations. With the 
aid of several charts, Mr. Day explained some of the 
systems used in mining ore, and then turned his atten- 
tion to the production of iron ore in this country. Last 
year the Lake Superior region produced 37 per cent. of 
all the ore used here. Of the Bessemer ore used here, 
44 per cent. came from the Lake Superior region. The 
total consumption of ore last year was 
14,631,052 tons. This amount of ore would 
fill 32,574 trains of 30carseach. Figuring 
five such trains to a mile, a line of ore cars, 
6,503 miles long, would be formed, and 
such a train would cover the distance from 
New York to San Francisco twice over. 
Fifty thousand men are employed in the 
industry. According to the same way of 
figuring, the production of the Lake Supe- 
rior district would burden a train of cars 
1,528 miles long, equal to the distance from 
New York to Denver. After explaining 
the different kinds of pig iron, Mr. Day 
said that Great Britain’s output of pig iron 
last year was 3,145,000 tons, while the 
United States produced 3,339,000tons, and 
this country’s production of steel rails last 
year was more than donble that of Great 
Britain. Mr. Day gave a plain explanation 
of the manufacture of Bessemer steel, and 
said that Sir Henry Bessemer has done 
more within the last thirty years for the 
iron industry than was done in all of the 
years before his time. “ We ure no longer 
ruled by King Cotton,” said Mr. Day, in 
conclusion, and in so saying, he exposed a 
picture of “ King Pig Iron.” 

eRe SR 
Raw Material Nonsense. 

Each manufacturer calls that which he 
uses as the basis of his goods,raw material ; 
hence what is a manufactured article to 
one is raw material to another. Pastur- 
age is the raw material to the sheep grower 
and wool his product. Woo! is the raw 
material of the spinner and yarn his pru- 
duct. Yarn is the raw material of the 
weaver and cloth his product. Cloth is 

the raw material of the tailor and garments are his 
product. 

Forest trees are the raw material of the woodman and 
logs are his product. Logs are the raw material of the 
lumberman, and lumber his product. Lumber is the 
raw material of the carpenters and cabinet-makers and 
houses and furniture are their products. 

The mine is the raw material of the miner, ore is his 
product. Ore is the raw material of the furnaceman 
and iron his product. Iron is the raw material of the 
steel manufacturer and steel is his product. Steel is the 
raw material of the springmaker and springs his product. 
Springs are the raw material of the watchmaker and 
watches his product. 

Therefore, when men say they want free or untaxed 
raw material, they mean to admit certain manufactured 
articles free, in order that other articles of a higher 
grade might be more cheaply produced. Beware, then, 
of this cunning device of our enemies who seek thus to 
ruin our magnificent labor system. A complete system 
of protection is one that protects everything from the 
moment the hands of man first touches it up to its high- 
est and most complex manufacture. Nothing which 
labor has produced is raw material. Away, then, 
forever with this deceptive cry of “free raw material!’ 
—[E. A. Hartshorn. 
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ELECTRIC WELDING. 


The following is a summary of a paper on “ Electric 
Welding,’ read by Mr. C. J. H. Woodbury, vice- 
president of the Boston Manufacturers’ Mutual Insur- 
ance Co., at the meeting of the American Society of 
Mechanical Engineers, at Scranton, Pa., October 18. 
Mr. Woodbury began by stating that since the first of 
the year there has been a commercial application of 
electric welding, which has already reached a degree of 
importance sufficient to render ita live issue in every 
branch of manufacture to which it has been shown to 
be applicable. 

This process is a new art, for unlike the smith who 
is confined to iron, steel and platinum, it can weld any 
two pieces of the same metal or alloy ranging from the 
most refractory metals to the alloy which fuses at 162° 
Fah. It will join dissimilar metals when the welding 
point of one is not too far in excess of the fusion point 
of the other. 

All forms of matter possess in varying degree the 
susceptibility of permitting the molecular motion neces- 
sary for the transfer of electric energy. The ability of 
any body to conduct electricity in comparison with 
others of its kind is directly ae the area of the cross 
section and inversely as the length. 

Whenever electricity is provided with what is termed 
a good conductor, it makes no manifestation of its 
presence, but if there is poor conductivity by reason of 
small cross section, or poor conductivity of the material, 
there is resistance to the electricity. Then a portion of 
the electric energy is expended in producing excessive 
molecular motion and converted into heat, which is 
radiant if the temperature is high enough. 

The electricity for electric welding is generated by 
one or two methods. In the direct system, with the 
induction coil, the dynamo is contained in the machine 
below the clamps, and the armature contains two wind- 
ings; the one being a fine winding which is in series 
with the field magnet coils, and the other winding being 
merely a bar of copper in the form of the letter U, or 
less than a single coil. This bar being of a very low 
resistance, the maximum current is sufficient for weld- 
ing purposes, and the terminals are connected directly 
to the copper clamps. Alternating currents are gener- 
ated in this machine, and used for welding, in order to 
avoid commutators, which are necessary in direct cur- 
rent machines. It should be remembered that in all 
dynamos the electricity is generated in alternating cur- 
rents, and that these currents are in proper turn fed to 
brushes of opposite polarity, and thus rendered con- 
tinuous. In an alternating current dynamo, the elec- 
tricity is conducted from the armature to rings instead 
of to a commutator, and is thus better suited for large 
currents, and some forms of the apparatus do not re- 
quire rings or any moving contacts. There is no elec- 
trical reason why an alternating current should be used 
except the convenience of its manipulation. In fact, 
the continuous current supplied by secondary batteries 
has been used for this purpose. 

Another form of apparatus termed the indirect system 
is more conveniently suited for large work, or in places 
where a number of welding machines are operated by 
the current from asingle dynamo. The welding current 
is produced by conversion of the comparatively high 
tension current by means of an inverted induction coil, 
termed atransformer. ‘The primary circuit from the 
dynamo is conducted through many turns of fine wire 
wound around a soft iron ring, and upon this same ring 
is a single turn of a large copper bar in which the weld- 
ing current is produced by inductive effect. These cur- 
rents receive 4,000 to 15,000 alternations per minute. 

The welding currents are not changed suddenly or by 
switches, as such manipulation would not be desirable 
or even practicable with the great currents used ; but in 
the direct welding machine, a set of resistance coils is 
placed in the fine circuit which passes around the field 
magnets, and by interposing more or less of the resist- 
ance coils in this circuit, the strength of the magnets is 
diniinished or increased, and the welding current 
altered accordingly. 

With the indirect machine, the amount of the sec- 
ondary or welding current is controlled by varying the 
current in the primary coil by means of a kicking coil, 
or by a variable shunt to the field coils and in other 
ways. 

In either case the apparatus is simple and in full and 
complete control at will of the operator by movement of 
a lever, and this action controls the heat. 


In the electric welding process, the two pieces to be 
joined are secured in firm end contact by a pair of 








adjustable copper clamps which are placed upon the top 
of the apparatus. An electric current of large volume is 
passed through the pieces and the contact between them 
being of less conductivity than the homogeneous metal, 
heating ensues at this place, as the juncture is brought 
to the proper temperature by the gradual motion of the 
regulating lever, and as the metal softens, the clamps are 
pressed toward each other to insure a continuous metal- 
lic union across the bar. 

The weld begins at the centre and proceeds rapidly 
towards the surface, as the temperature becomes greater 
than at the interior. The heating is further increased 
by the fact that the resistance of the hot metal is greater 
than that of the cold metal. 

The enormous electric currents used in this welding 
process sometimes reach 50,000 amperes, but with an 
electro-motive force of half a volt. and therefore not 
capable of giving any sensation to a person. 


The operation of electric welding is one of the sim- 
plest of mechanical processes, requiring but little skill 
on the part of the operator in comparison to that exact 
training of hand and eye and long experience necessary 
for ordinary welding. The operator must understand 
the color of the proper welding heat of the metal under 
treatment, but this is readily learned. The work is not 
manipulated during the process, except when it is 
desired to reduce the burr at the weld, and it is at all 
times under observation, and its heat subject to entire 
control by means of a lever which graduates the strength 
of the current. 

The dynamo generating the electricity is self-regulat- 
ing, and requires no attention except for lubrication. 


There is no unnecessary waste of fuel, the heating 
being local, and does not extend far from the weld ; cot- 
ton-covered wire one-fourth of an inch in diameter can 
be welded without searing the insulation over three- 
fourths of an inch from the weld. 

The time for making a weld varies from a fraction of 
a second to two minutes, according to the work; 
although nothing over two inches diameter has yet been 
welded, but larger machines are in process of construc- 
tion. 

It is not necessary to provide motive power fully equal 
to the maximnm demand, as the time isso short that the 
momentum of a fly-wheel will serve the same purpose as 
in a drop press, and give up the surplus energy 
required. 

The power is inversely proportional to the time, and 
appears to be about proportional to 2.3 power of the 
diameter in inches, with a slight variation in favor of 
quick work caused by differences in rates of thermal 
conductivity of the material 

The process is far cheaper than that of hand weiding, 
and also extends to other methods of manufacture, but 
the comparative expense differs according to the previ- 
ous conditions in every place where it has been applied 
thus far. 

Its applications in practical work thus far have been 
confined to butt welding for many purposes, such as 
continuous wire work, carriage work, axles and tires, 
cotton bale ties, barrel hoops and wire cables, and many 
miscellaneons purposes. Axles are made of drop forg- 
ings, joining the too] steel edge to a mild steel poll, bars 
are heated in the middle and upset forming collars, and 
pipes are joined together—a matter of great value in 
ice machines. The last might be continued to greater 
length, but this indicates the range of its practical uses 
at this early day. 

The value of the process, for most purposes, inde- 
pendent from any scientific interest or mechanical ingen- 
uity shown in the apparatus, must be that of the resist- 
ance of the welds under tensile stress. 


lt will be readily understood, however, that, as this 
process accomplishes many things hitherto impossible, 
aside from any question of ultimate strength, it is fitted 
for applications in many constructions where it saves 
labor and time; provided only that the joints be in all 
cases sufficiently good for the purpose for which the 
article is designed. A large field thus opens up in the 
execution of ornamental design in metal work, where it 
will supplant screws, rivets or solder for fastenings, and 


in other evident applications. 
——— 


The Rail Market. 

During the past week orders have been placed by the 
Vanderbilt system for 21,500 tons of rails. Only part 
of the order was placed with Eastern mills. A Southern 
road is negotiating an order for 10,000 tons, and inquiries 
are in the market from an Oregon road, and a trans- 
continental line. Eastern mills are asking $28@ $28.50, 
but quotations are generally $27.50@$28. 


STEEL RAILS AND STOLID RAILERS. 


Boston Commercial Bulletin. 

Mr. J. Schoenhof, who, it will be remembered, figured 
out a Free Trade advantage to this country by compar- 
ing brogans with ladies’ shoes, is now laboring in his 
consular reports to show that it should cost as little to 
manufacture steel rails in the United States as in Eng- 
land. He concludes his report with a vicious slap at 
the American industry through one of those beautiful 
averages of statistics, which mean so much to the Free 
Trader and so little to the man of business. Even Mr. 
Mills stated the cost of labor in a ton of steel rails was 
over $4, but Mr. Schoenhof has reduced it to $3.04. 


The profits being correspondingly enormous, one is 


tempted to inquire why, if it costs so little to produce 
steel rails in the United States we do not export them 
in large quantities in competition with the high cost 
rails of Great Britain. 

In view of Mr. Schoenhof’s valuable statistics it is 
curious that the London Colliery Guardian, of December 
16, 1887, should have said: “If the duties now levied 
upon British rails entering American ports should be 
reduced to any appreciable extent, the reduction may 
exert a happy influence upon the British rail trade. * 

_ _ be There can be but little doubt that 
they [English rails] will come into extended use in the 
United States if the adoption in whole or in part of 
Mr. Cleveland’s views make them more readily avail- 
able for American consumption.” 

Mr. Schoenhof gives the cost of production of a ton of 
Bessemer steel rails in England as follows : 
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The cost of production of steel rails in a mill in 
Pennsylvania (name omitted) is stated by him to be as 
follows : 
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Tt will be observed that the extra cost of the Amer- 
ican rails is distributed over every article, the differ- 
ence iv the cost of labor in the steel mill being, accord- 
ing to Mr. Schoenhof, but 81 cents. The great point of 
difference is in the cost of pig iron. According to Mr. 
Schoenhof’s owa figures, the English cost of labor in 
producing a tonof pigiron is seventy-nine cents, in 
America a dollar and a quarter. These are not differ- 
ences in rates of wages, the comparison between the 
American and English standards being two-thirds more 
for the American than for the Ruptcbena, | but differ- 
ences in cost of production. 

Mr. Scott originated, and Mr. Mills has circulated the 
statement that in a ton of steel rails costing $26.79, labor 
was only represented to the extent of $4.09. Here is 
the authoritative statement of Mr. James M. Swank, 
the highest authority on iron and steel statistics in this 
country. .The cost in fuel of course applies not merely 
to the fuel used in converting pig iron into rails, but in 
converting ore into pig iron: 


Cost of labor in fuel requined 
Cost of labor in ore.. sai 
Cost of labor in limestone .. 
Cost of labor at woras.. 





Even Mr. Schoenhof cannot support Messrs. Scott and 
Mills in their extraordinary statistics of production, and 
Mr. Schoevhof only approaches the truth. All these 
gentlemen omit taxes, cost of steam power, repairs, gen- 
eral management and insurance, and Messrs. Scott and 
Mills entirely omit the cost of the necessary spiegeleisen. 

Every ton of British steel rails that comes into Amer- 
ica takes $19.29 out of the pockets of the American coal, 
coke, and iron worker and places it in the hands of the 
British rival. The destruction of the duty would cut 
down or destroy the means of existence of half-a-million 
people. There would be but one possible method of 
survival, the reduction of the cost of labor and transporta- 
tion. which is one-half labor, in other words, by a con- 
tinued wholesale importation of contract pauper labor 
which has been wisely stopped. Are the American 
people ready for the question ? 


ANOTHER submarine vesse) has made its appearance. 
A Spanish naval officeris theinventor. It was recently 
launched at Cadiz, and will be entirely completed next 
month. The vessel is cylindrical, of 87 tons register, 
and furnished with a torpedo tube and twin screws. It 











will be run by electricity. 
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Blast Furnaces:— 

It is reported that a large Pittsburgh coal firm is 
contemplating the establishment of extensive iron works 
at Cairo, »redicated upon their ability to get ore more 
cheaply from Chicago than Pittsburgh does from Cleve- 
land. 

Northampton Furnace, near Freemansburg, Pa., oper- 
ated by the Bethlehem Iron Company, of Bethlehem, 
Pa., was blown out on Monday, the 20th ult., and will 
remain idle until Spring. In the meantime the furnace 
will be thoroughly overhauled and improved. 

The old Huron furnace at Jackson, O., which has 
been idle since 1884, has been generally repaired, and 
has been put in operation under the management of a 
new organization known as the Jackson Iron Company. 
‘The furnace has a capacity of 30 tons per day. 


From a recent issue of the Sharpsville (Pa.) Times, we 
take the following information relating to the blast fur- 
naces in the Shenango Valley: “Mabel Furnace has 
beep making a phenomenal output of iron lately, and 
can lay claim to having the best record of any furnace 
in the valley. This furnace is making on average of 
120 tons of Bessemer iron per day, with a maximum 
daily output of 130, the latter amount having been 
made last Monday. This, for a 65-foot stack, will be 
hard to beat. The Claire furnace is also making a large 
amount of iron, her best day’s output being 147 tons of 
Bessemer. This furnace has a record of 896 tons per 
week. The Sharpsville Furnace, which was blown out 
some time ago, is undergoing extensive repairs which 
will largely increase the output of iron when it is again 
put in blast. The old bosh has been torn out, the sala- 
mander taken out, and a new bosh is being put in. A 
new hot blast, of Pierce patent, is being built, and other 
improvements made which will take some time to com- 
plete.” 


Rolling Mills:— 

It is reported that the Pacific Iron & Nail Company, 
of Oakland, Cal., will shortly begin the erection of a 
$60,000 wire plant. 

The National Rolling Mill of McKeesport, Pa., is to 
construct a 24-inch plate mill department, to manufact- 
ure sheets for making 24-inch tubes. The new depart- 
ment will be placed in operation about January 1, and 
will employ a large number of men. 

The Light Rolling Mill Company, of Lebanon, Pa., 
has purchased the plant of the Port Carbon Lron Com- 
pany, consisting of eight puddling furnaces and two 
sets of rolls. The machinery and material will be 
shipped at once from Port Carbon, Schuylkill county, to 
Lebanon. 

Nebraska is to lose its only rolling mill, as it is 
reported that the plant of the Union Steel Nail Com- 
pany, at Omaha, is to be removed to St. Joseph, Mo. 
Upon its removal it will be greatly enlarged and 
modernized. The title of the corporation is to be 
changed to the Union Steel & Iron Company. The 
following are officers of the new company: Who. 
Haven, president; George T. Walker, vice-president; 
and W. N. McCandlish, secretary and treasurer. 

November Ist an explosion of hot metal occurred at 
the Sable iron works of Zug & Co., on Thirteenth street, 
Pittsburgh, killing a workman, George Smith, aged 29 
years, and seriously burning Joseph Klein, aged 56 
years, his son, aged about 15 years, and John Zutro, 
aged 27 years. The elder Kfein is so badly injured 
that he will die. The men were employed in the fur- 
nace department and were engaged in pouring the 
molten metal into a buggy or car when it was accidently 
upset and the hot iron ran into a puddle of water. A 
terrific explosion followed, demolishing the furnace and 
a portion of the mill, and scattering tbe metal over the 
men, 

Moorhead, Brother & Co., of Pittsburgh, proprietors 
of the Vesuvius Iron & Nail Works, at Sharpsburg, Pa., 
are using coal gas made by a new process, which enables 
them to furnish fuel for a ton of iron at a cost of a 
little over $1 for heating and puddling. A heating fur- 
nace in operation for several weeks has shown the cost 
in the heating process to be less than 60 cents per ton. 
Two new double puddling furnaces, which are to be 
furnished with fuel made under the same process, are 
about ready to be lighted. The new method will effect 
a saving of almost $4 in making 10,000 pounds of muck 





bar in a quadruple puddling furnace, and nearly half as| N. J., has shipped the past week a 25-ton steam hoist to 


much in a double puddling furnace. 

When the new gas heating furnace at Belfont nail 
mill was built, says the Ironton (O.) Register, it was 
placed on ground that had been filled up with ashes. 
Though a clay and brick foundation was laid on which 
to build the furnace, the heat has communicated to the 
ashes and set them afire, and the conflagration was in a 
fair way to permeate the ashy foundation, on which a 
considerable portion of the works are built. So, to cut 
off the fire, a trench has been dug 60 feet long, and 20 
deep, and filled up with clay to stop the progress of the 
fire. This work will be effective and no further trouble 
is apprehended. The fire has not interfered with the 
working of the heating furnace. Some years ago, there 
was a similar trouble and about that time the river 
became very high and backed over the ground where 
the subterranean fire raged, but it seemed to burn 
brighter after the river receded. So the company had 
to dig a trench that cost $1,000 before they could stop 
the fire. 

Steel Works:— 

An experimental lot of crucible cast steel made by a 
new process, known as the Kingsland-Sinclair process, 
was recently turned out by Howe, Brown & Co., Lim- 
ited. The point claimed by the inventor for his pro- 
cess, is that a crucible steel equal to the celebrated 
brands of Mushett steel can be produced for about one- 
fifth the cost of the above-named brand. Recent tests 
are said to have been very satisfactory.—[American 
Manufacturer, Pittsburgh. 


South Carolina may be expected, in the near future, 
to again enter the ranks of iron-making States. The 
Magnetic Iron & Steel Company was recently chartered 
at Columbia, S.C. The company is composed of Birm- 
ingham and Atlanta capitalists, and has purchased for 
$60,000 the greater part of the magnetic iron ore lode, 
near the town of Blacks, in York county. The tract is 
said to contain a large deposit of magnetic iron ore, low 
in phosphorous and silica. It is the intention of the 
company to lay out a town, after the plan of so many 
towns recently started in Alabama, and to build a blast 
furnace, to be followed by other industrial works. Coal, 
charcoal and limestone are readily obtainable.—[Phila- 
delphia Bulletin. . 





Machine Shops:— 

The Hill Friction Clutch Pulley Company, Cleveland, 
are increasing the capacity of their works. 

The Minersville (Pa.) machine shops, idle for several 
years, have been purchased by L. S. Allison, of Hazle- 
ton, and are being put in operation. 

Messrs. Marchultz & Cantrell, National Iron Works, 
San Francisco, are engaged on plans for a new brick 
machine shop and foundry, to be erected on the site of 
their old works. 

H. K. Porter & Co., of Pittsburgh, builders of light 
locomotives, have received an order from the Japanese 
Government for two Mogul 42-inch gauge locomotives, 
to be used on the Paranai Railroad, in the island of 
Yesso. 

Lloyd, Booth & Co., are building a pair of 25-ton 
shears, to be placed in the Warren mill, and to be used 
in shearing railroad car axles into billets. They are 
also building a mill for the Tudegar Iron Co., of Rich- 
mond, Va., and a mill to be erected at Duluth, Wis — 
[Youngstown (O.) Telegram. 


The Niles Tool Works, of Hamilton, O., have increased 
the size of their machine shop. It now affords a clear 
working space of 116x400 ft.,divided into three portions, 
middle and two sides, and extending the whole length 
of the building. Two twenty-ton traveling cranes com- 
mand the entire middle length, and stationary cranes 
are located at frequent intervals in the aisles. A new 
blacksmith shop, 55x120 feet, has just been completed. 

Lodge, Davis & Co., Cincinnati, inform us that they 
have recently booked some very large orders, including 
tools, for the Long & Allstatter Co., Hamilton, O.; the 
Missouri Pacific Railway Co., St. Louis, Mo.; East 
End Gas Works, Cincinnati, O. ; Hoffman Machine Co., 
Detroit, Mich. ; the Eagle Iron Works, of Detroit, and 
several others. They have sold as much as thirty-five 
and forty duplicates of machine tools, on exhibition in 
the Cincinnati Centenpial Exposition, and have a large 
number of orders on their bouks yet unfilled. They 
shipped two car-loads of machinery to San Francisco 
last week. 


Foundries :— 
The Beckett Foundry & Machine Co., of Arlington, 





one of the iron mines of the estate of J. Cooper Lord, 
Port Oram, N. J. The hoist has two cylinders, 15x24 
in., and two friction drums, 6 ft, diameter. The com- 
pany also has orders for mining machinery from South 
Awerica and Mexico. 

The Oregon Foundry Company has been chartered, 
to do business at Oregon, III. 

The Southwark Foundry & Machine Company, Phila- 
delphia, is building an addition to its buildings of 136x 
107 feet, with a wing 100x57 feet. Two traveling 
cranes, one 30 tons and the other 50 tons, will be placed 
in the new works. They are at present at work on 
orders from the Pennsylvania Steel Works, Cambria 
Iron Works and the Norfolk and Brooklyn navy 
yards. 

The Mitis Wrought [ron Casting Company, of Nepon- 
set, Mass., the original establishment in this country 
doing that work has been obliged to double the capacity 
of their works within the past six weeks, and now have 
six crucible furnaces. The fuel used is crude petroleum, 
which is led by pipes to the front of the furnace and 
dropped onto grate bars. 


Fires in Iron Works :— 

The Sherman (Tex.) Iron & Machine Works, recently 
burned, will be rebuilt at once. 

The charcoal iron furnace of the Appleton Furnace 
Fae of Appleton, Wis., was bnrned on the 28th 
ult. 

Fire destroyed the Faraday Carbon Works, and 
Auburn & Ackerman’s axle factory, Pittsburgh, Oct. 29. 
Loss, about $90,000 ; fally insured. 


The works of the Columbus (0.) Bridge Company, 
were totally destroyed by fire November 1. Loss is esti- 
mated at $20,000, of which $16,000 is on machinery. 
Insurance, $4,000. 


Hardware:— 

The New Castle (Pa.) Wire Nail Company has sent to 
Germany for $80,000 worth of manafacturing material 
which cannot be had in this country. 


The Iron City Mfg. Company is the name of a new 
organiz ition that has succeeded to the business of Geo. 
Y. MeMaurty, manufacturer of hot-pressed nuts, at Pitts- 
burgh, Mr. McMurty having disposed of his entire 
interest in the business. Robert J. Taggart is secretary 
and treasurer of the new firm. 

At a meeting of the stockholders of the Bryden Horse 
Shoe Company, Limited, of Catasauqua, Pa., held in that 
place on Thursday, the 25th ult., it was decided to in- 
crease the stock of the corporation. It is intended to 
erect new works and enlarge the plant considerably. 
The new works willbe in operation about the lst of 
December next. 

Articles of incorporation were filed in the Recorder’s 
office in Kansas City, Mo., October 8, by the Western 
Electric Lock Company, with a capital stock of $100,000. 
The purposes for which the corporation are formed are 
to manufacture, sell and deal in the Gill electric com- 
bination lock in all its various applications in connec- 
tion with railroads, telegraphs, telephones, military and 
naval purposes, police and fire departments. The com- 
pany will also deal in ali other electrical contrivances 
of this character. The incorporators are Benjamin F. 
Jones, Edward L, Martin, and Alfred W. Jones. 





Miscellaneous: — 

The National Tube Works Company, of McKeesport, 
has commenced the erection of a new puddle mill which 
will comprise 20 farnaces, a squeezer and a set of muck 
rolls. 

A Louisville, Ky., dispatch states that on October 23d, 
the United Jellico Coal & Iron Company was organized 
at Louisville, with a capital stock of $5,000,000. The 
company is said to have secured control of 60,000 acres 
of coal and iron ore lands in the Jellico mountain region 
of Campbell county, Tennessee. 


Incorporated :—The American Heating Company, at 
Chicago ; capital stock, $500,000 ; incorporators, Lewis 
K. Curlett, Henry Boyce and Robert Johnson.—Auto- 
matic Lubricating & Tubular Axle Company, Chicago ; 
capital stock, $1,000,000; incorporators, Alfred Post, 
Frederick J. Seymour, Louis Leland, Murat Masterson. 

Ye editor has a nice steel rule and a leather case in 
his hip pocket, with the compliments of the Iron TrapE 
REVIEW, Cleveland,O. We are going to stop guessing 
at things now, and measure.—[Locomotive Engineer, 
New York. 
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CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


PV\HE HOTCHKISS & UPSON CO. Manuf’rs 
Machine, Plow & Elevator Bolts, Coach 
ws. 














—SEND FOR— 


- New No. 19 Catalogue. 


JUST REGEIVED FROM PRESS. 


THE HANDSOMEST AND MOST COMPLETE PUMP CAT- 
ALOGUE EVER PUBLISHED. 


“ATHE GOULDS MFC. CO. 


27-37 Ovid St.. Seneca Falis, N. Y. 


60 Barclay St., New York. 





MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


~Morton’s Lightning Keyway Cutters & Key Makers 


MADE IN SIX SIZES, 


Cutting Keywa: 


aye and making Ke 
smallest work, with accuracy and rapidity. 


s from 24 inches long down to the 


Send for circulars and description. 


Jaiso ROMEO, 


MICH. 





~GONDIT, FULLER & CO., 
PiG & BAR IFROn. 


ws ware SE™FET. } CLEVELAND, O. {a1 uSsute Sain 





GLEVELAND ROLLING MILL CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE ">. PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELAND, O- 





Tuttle, Oclebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic i Menominee 
Districts. 


CLEVELAND, O. 


WILLIAM F. JARVIS & CO., 


(Successors to Cas. Hiwrop & Co.) 
DETROIT, MICH., 


Pia Iron. 


Agents for following brands Lake 
rei? “Taperier Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 


Deer Lake Furnace Co. 


ts for State of Michigan Tennessee 
oe 4 oa L&R. R. Co.’s brands, viz.: 


South Pittsburg, Sewanee, 
Alice and Ensley. 


Brier Hill Iron and Coal Co.’s brands, viz.: 


Brier Hill Scotch, Tod, Grace, 
and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 


« 





Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


H. E. COLLINS & CO., 


ORES AND METALS; 


34 Lewis Block, 
PITTSBURGH, PA. 


Saml. L. Mather. Fred. A. Magee, 
Prest. & T Treas. Secty. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 


Superior. 
Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND. O. 


FOUNDRY COKE. 


72-hour Connellsville Coke, 
W. J. RAINEY. 


‘ Mercantile Bank Bldg.. Cleveland 








20 











Boiler Makers. 


GMITH & TEACHOUT— (Established um. ) 
Boilers, Tanks, Stills, etc. 644 Broad 











Carriage Bolts. 
TE, COLWELL & COLLINS NORWAY 


T CO., egemecaress of Falesepse 
Carriage and Tire Bolts 


Coal, Iron and Ore. 


ICRA RDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank aud Superior Sts. 61_ 




















File Works, 


NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equai to tne best 
English file. Old files re-cut. Ail kinds of Job 
Grinding. Office and Works, 38 Columbus and 
33 Winter street 13 











Foundries 
 . & CO., Car wheels, Patent Chilled 
Frogs, and ali kinds of castings. 9 Winter. 


ble ny BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 











Hardware and iron, 
Baas WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- 
nm facturers of Steel aad Iron Wire and oe 
re. 


HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 

















Hardwood Lumber. 


ARTIN & BARRISS, dealers ia all kinds of 
Hardwood Lumber. 130 Central Way. 51 


Lumber. 


ISHER, WILSON & CO., Wholesale lumber 

dealers (pine & hardwood), rough and dressed 

tgmber, timber, lath, shingles, etc. 47 Congres 
ay. 




















Steel Stamps and Stencils. 


LEHARTY, J. H. & Co., Rubber Stam 
Seals. Stencils. 92 Seneca street. 


BUSINESS DIRECTORY. 


Akron, O 


oNEIL. J.C. CO., steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing promptly 
executed. 


APLIN. RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Brae. 


Wee CAMP & LANE MACHINE 


-» Founders and Machivists, 12 Moin 





























Alliance, O. 


HAPMAN GQ. L., builder of Engines and 
Machines Also J obbing and Repairing. 











Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft- 
7 ing, Engines, Imperial job printing press 











Hinckley, O 


“There is but one means of obtaining 
business, publicity—one means of obtain- 
ing publicity, advertising.” 


—Lorp MacavuLay. 


To be ready April ist, 1889. 
SEEGER & GUERNSEY’S 


—_NEwWw— 
BUSINESS CYCLOPASDIA 


OF THE 


Manufactures:Products 


OF THE 


UNITED STATES, 


For Domestic and Foreign Trade. 


Our National Staples and Specialties. 


Showing where ANY ARTICLE OF AMER 
CAN MANUFACTURE can be pur- - 
chased DIRECT 


A COMPLETE REFERENCE BOOK 


for Manufacturers, Wholesalers, Jobbers, Re- 
tailers, Commission, Export and 
Import Merchants, &c, 


PRICE, $5.00. 


A Complete Crglovesdia for Buyers and Sell 
in all Trades. Bound fn Cloth. on 


In Leather, $7.00. 
Published by 


THE SEEGER & GUERNSEY CO., 
7 Bowling Green, New York, U.S. A. 


Trade Lists furnished. .Correspondence so- 
licited. 


4a Agents wanted everywhere. 





Yaa = eee Dantes /\ 




















9 mpd .S. Tin cans of every description 
lange job lots special prices. Correspondence 
solici 81 








Meadville, Pa. 


Cont & CO. general jobbers in Castings of 
all kinds. 











Manstieid, O. 


ANSFIELD STEAM BOILER WORKS, 
Man’frs of Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet Iron Work. 03 











Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. R apacity, 2,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, O 
Lake Shipping Point, Lorain, Ohio. 





# Cc. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig tron 


AND METALS. 
CLEVELAND, OHIO, 





H. P. Hussey. 
HUSSEY & POMEROY, 


|Exclusively Pig Iron, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O- 


Geo. H. Pomeroy. 





1}. H. OUTHWAITE. W. G. POLLAO#. 


). H. OUTHWAITE & CO., | 


Exclusive attention given to 


Lake Superior and Menominee Rat, | 


Iron Ore. 


* CLEVELAND, OHIO.  - 


UNION 


ELEGTROTY PE 


FOUNDRY. 
B29 SHERIFF EVEL ANDO 





Niles, O 


EEVES BROS., | Manufacturer of Beller. 
Tank and Sheet Iron Work, etc 


Struthers, O. 
UMMERS BROS. & CO., manufacturers of 


Box Annealed Common and Refined Sheet 
Iron, and Superior Quality Shingle-Bands. 61 























CLI eS FE, AUST & CLARK 


PROPRIETORS 


‘LECT ROTYPE 


is 


‘Beek NCRAVING CO. 


LITHOCRAPH BUILDING _ CLEVELAND, © 


Walkers Tool Holder. 


For holding drills and reamers 
for lathe work. Prevents break- 
ing or slipping. Can also be used 

for drilling and reeniing 
holes by hand, and tor 
reaming holes under drill 
presses, ete, Five hold- 
ers - a set. Made with 
sont hand when require 
Mite, Co., OL VELAND, 0. 








THE 
LATEST 


/MPROVEMENTS, 
M’F’G’ BY 


a E.C.STEARNS &Co, 
PAY Syeacuse.wY 


SOLD Gyo r 
BY i 
TRADE 





The Daisy Patent Natual Gas Burner. 


For alt kinds of Stoves, Furnaces, and Open Grate. 


ill produce more heat than any other burners 
ever made. Manufactured by 


Harmon,Cibbs &Co., - 





Corrv, Pa 
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TUALATIN YALLEY. FROM THE NEW MINE. 


MINES AND WORKS OF THE OREGON IRON AND STEEL CO. AT OSWEGO, OREGON. 








The largest iron manufacturing establishment in 
the west is the plant of the Oregon Iron & Steel Com- 
pany, at Oswego, Uregon, on the west bank of the 
Willamette, a few miles above the city of Portland. 
The plant includes the only pipe foundry west of St. 
Louis, and, with one exception, the only blast furiace 
west of the Rocky mountains. It comprises valuable 
mining property, blast furnace and pipe foundry, and 
all the necessary adjuncts for mining and manufac- 
turing iron on an extensive scale. 

The first step for the establishment of an iron 
manufacturing plant here was taken in 1865, when 
the Oregon [ron Company was organized, with a cap- 
ital stock of $200,000.00. The articles of incorpora- 
tion bore date February 23, 1865. Operations were 
immediately commenced, and the first pig iron was 
made August 24, 1867. This was the first iron ever 
made west of the Rocky mountains. During the 
time this company operated the plant, about ten 
years, it turned out seven thousand four hundred and 
sixty tons of pig iron. In 1878 the Oswego Iron 
Company bought the Oregon Iron Company’s prop- 
erty, and had made eighteen thousand five hundred 
tons of pig iron at the time of selling out to the Ore- 
gon Iron & Steel Company, February 26, 1882. This 
last named company operated the works until No- 
vember, 1885, during which time it made fourteen 
thousand six hundred and sixty-three tons of pig iron. 
At the last named date the works were closed, and 
have remsined so since. About the first of Octo- 
ber next, work will begin with a greatly enlarged 
plant and complete modern equipments. 

The first charcoal furnace erected was run by 
water power, and had wooden tubs and cylinders. 
These wooden appliances were removed during the 
time the Oregon Iron Company owned the plant. 
The difticulty which led to closing the works in 1885 
was amicably adjusted last year, and the company re- 
organized with a paid up capital of $1,500,000 00, and 
the first step toward resuming operations was the 
construction of new works throughout. The old plant 
was entirely discarded. Even a new mine was opened. 
January 1, 1888, the construction of the new furnace 
was begun, and the work was pushed to completion. 
The blast furnace has a thirteen-foot bosh and is sixty 
feet high, with five five-and-one-half-inch tuyers. The 
bosh walls are protected by water blocks, and the col- 
. umn of the furnace is lined with fire brick two feet in 
thickness, with a back wall of red brick eighteen 
inches thick. The down-comer gas flue, from the 
furnace to the stoves and boilers, is of wrought iron, 
six and one-half feet in diameter, lined with fire brick. 
For heating the blast, there are three stoves of fire 
brick, with wrought iron shells, fifteen feet in diame- 
ter and seventy-five feet high, with conical tops. These 
stoves are lined with a checker work of fire brick. 
This checker work is heated to a white heat by waste 
gas from the furnace, then a cold blast is turned on 
at the reverse side and forced up and down through 
the stoves until it absorbs the heat, when it is carried 
back to the furnace. The blowing engine is of the 
Weimer type, having a total weight of one hundred 
tons, and a capacity of eight hundred horse power. 
The capacity of the blow is twelve thousand cubic feet 
of air per minute, with ten pounds pressure to the 
square inch. The power for runnivg this machine is 
furnished by two batteries of French type boilers. 
No fuel is used either in generating steam or in heat- 
ing the stoves, this service being performed entirely 
by waste gas from the furnace. The smoke-stack is 
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of wrought iron, nine and one-half feet in diameter 
and one hundred and sixty feet high, and is lined 
with nine inches of fire brick from bottom to top. 
The elevator has two cages, one ascending while the 
other descends, and is capable of lifting five thousand 
pounds. The stock house is sixty by one hundred 
and eighty feet, with two ore bins, or bunkers, with a 
storage capacity of three thousand tons each. The 
lime house, in one end of this building, holds three 
thousand tons of lime rock. Seven hundred thou- 
sand feet of lumber were used in the construction of 
this stock house. 

The mine of the company is about two and one- 
half miles west of Oswego, and is connected with the 
works by a narrow gauge railroad. It is a fissure 
vein of brown hematite, averaging ten feet in thick- 
ness, the ore yielding forty per cent. metallic iron. 
The old mine penetrated the hill in which the ore is 
found for a distance of about a thousand feet. The 
ore is first shoveled into cars at the mine, hauled out 
and dumped into bunkers, from which cars on the 
Oregon Iron & Steel Company’s narrow gauge rail- 
way are loaded and drawn to the furnace stock house. 
There it is weighed on the cars and dumped into the 
crusher, from which it passes to the bunkers in the 
stock house. From there it drops into receptacles, is 
weighed again and hoisted to the top of the blast fur- 
nace, where it is charged. The molten metal from 
this furnace is cast into pig iron, and is then ready 
for further manufacture. 

The charcoal kilns are thirty-six in number, lo- 
cated near the furnace. They are of the bee hive 
pattern, thirty feet in diameter and thirteen feet high, 
each with a capacity of fifty cords of wood, which 
makes twenty-five hundred bushels of coal, and they 
can be turned twice a month. The railroad track 
runs along above the kilns, which are charged from 
the top. It requires the coal from one hundred cords 
of wood to run the furnace one day to its total capac- 
ity of fifty tons. A cable road takes the coal from 
the kilns to the furnace. 

The company’s pipe foundry has a main building 
sixty-eight by one hundred and eighty feet, supplied 
with one ten-ton steam crane and three five-ton hand 
cranes. It has a large pit for casting pipes vertically, 
and a capacity for turning out twenty-five tons daily, 
pig iron being taken from the furnace and remelted 
for this purpose. 

The above is only a very brief mention of the 
principal features of the plant of the Oregon Iron & 
Steel Company. There are engine houses, pattern 
houses, machine shop, and sundry other adjuncts of a 
first-class iron manufacturing establishment, every- 
thing new and on modern plans. There is en admir- 
able arrangement by which a supply of two and one- 
half million gallons of water daily is secured, with a 
head of sixty feet above the hearth. The shipping 
facilities are both rail and water. The officers of the 
company are: President, 8. G. Reed; vice president, 
Wm. M. Ladd; secretary, Martin Winch; general su- 
perintendent, F. C. Smith; furnace engineer, E. C. 
Darley; engineer pipe foundry, Franklin J. Fuller; 
superintendent of mines, James H. Pomeroy. The 
company owns two thousand acres of mineral land 
and fourteen thousand acres of timber land in one 
body. It also has ten thousand six hundred scres of 
timber land in Washington Territory, and a mine of 
magnetic iron ore in British Columbia. The land in 
the vicinity of the works is laid out in town lots, and 
Oswego is a very pleasant place of residence. 
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Orrice or Lron TRaDE REVIEW. 
CLEVELAND, O., Wepnespay Evenina, November 7, 1888. 


Iron Ore. 

There seems to be a total cessation of activity among 
dealers in iron ore, caused, no doubt, by the fact that 
practically all the ore that can yet be sent down has been 
sold, and that there is nothing more to sell except a very 
little stock in the way of odd lots, which command 
fancy prices. Nothing will be done now by the pro- 
ducers, until the yearly returns show the extent of ore 
consumption, so as to enable them to estimate their ’89 
output and its price. If the promises held out by the 
railway interests are fulfiled, the demand for steel rails, 
delivered for ’89 use, will be something enormous. As 
a matter of fact, the mills have been offered several 
large contracts, but the price does not warrant them to 
accept any orders, more especially, in view of the high 
price of Bessemer ores. Coke is rising, and another 
advance is predicted soon, so that the new year will prob- 
ably see the rate go up to $1.50. 


Pig iron. 

A dearth of transactions has characterized the local 
market for the past week, occasioned, no doubt, by the 
excitement incident to the recent election. Small lots, 
to tide over a few days, are taken at full prices, but large 
lots are neither offered nor sought at present. Furnace- 
men do not expect much new business until the end of 
November, but it is generally conceded that a sharp 
advance in pig metals will take place before January 1. 
The consumption of pig iron has not in the least abated, 
and instead of accumulating reserve stocks, many fur- 
naces have all they can do to fill their engagements. We 
quote, f. o. b., Cleveland, four months : 


No.1B 
No. 1 foundry, 

Be, B SORRGTY. «cctsccest accom 
No. 1 gray forge, red short 
No. 2 gray forge, No 
No.1 American Sco 

No. 2 American sett 


Manufactured Iron. 

The same temporary dullness that seems to prevail in 
other branches of the iron industry, is perceptible in this 
market, and there appears to be a diminished demand 
for bars, sheets and shapes. Quotations are full, how- 
ever, and the prices strong. 

Scrap Iron. 

Old material is the most active on the list, with old 
American rails selling freely at $24(@$24.50, and No. 1 
choice scrap at $23. One sale of wagon tires is reported 
at $25 for a 200-ton lot. 

Hardware. 

The jobbers «are well satisfied with their trade, and 
expect a further improvement with the beginning of the 
holiday season. 

CINCINNATI PIG IRON MARKET. 
Reported for the Lron Trapr Review by Rogers, Brown & Co 

Notwithstanding the general disposition to drop all 
buying till after the election, a few purchasers have been 
in the field and closed contracts covering considerable 
amounts. The tone of the market is not changed. Some’ 
small sales of Southern coke iron have been reported at 
slight concessions, but sellers claim they were for im- 
mediate delivery only. For long scattered deliveries, 
sellers are generally very firm, or decline entirely to 
quote. It is believed that after the election a uniform 
business may be looked for, at prices that will represent 
at least no further decline. We quote for cash (Nov. 


Hor Btuast Founpry.—Ohio and Southern Coke, No. 
$16 50@$17 00; Ohio and Southern Coke, No. 2, $15 75@$16 00; Onis 
and Southern Coke, No. 3, $15 50@$15 50; Ohio Soft Stonecoal 
No. 1, $17 00@$17 50; Ohio Soft Stonecoal No. 2. $15 50@$16 00 ; 
Mahoning and Shenango Volley: $17 50@$1850. CHarcoaL 
Iron.—Hanging Rock Charcoal No. $21 00@$22 50; Hanging 
Rock Charest No. 2, $19 00@§22 Ps Tennessee and Alabama 
Charcoal No. 1, $18 00@$19 50; Tennessee and Alabama Char- 
coal No. 2, $17 00@$18 00. Forer—Strong Neutral Coke, $14 75@ 
$1500; Mottled Neutral Coke, $13 75@$1400;.Cold Short 
Coke, $14 50@€1475. Car WHEEL aND MaLLEABLE—Southern 
Car oo beels $20 00@25 00; Hanging Rock Cold Blast. $22 006 
$25 : Lake Superior Malleable & Car Wheel, $21 00@$22 00. 


DETROIT PIG IRON MARKET. 

Reported for the Iron Trape Review hy William F. Jarvis & Co. 

A duller week of business cannot be imagined than 
that which has immediately preceded the election. While 
Michigan has been called a doubtful State by the Demo- 
crats, it has, by being put under this classification, stir- 
red the Republicans up to such a working pitch that it 
has made politics and business nominal, and the natural 
consequence is, that the pig iron interests are the most 
active workers for the cause of protection. They all say 
they expect to do a large business if Mr. Harrison is 





ae 70@19 20 
18 20@1 











elected, so that our report in the near future ought to 
show larger volume of business and a higher range of 
prices, and with quotations nominal, we report as fol- 
lows (Nov. 5): 


Lake Superior Charcoal, all numbers, $2000@$2050; Lake 
Superior Coke, all a $19 75@$20 25; Lake Superior coke, 
cinder mixed, 50@$19 00; oo Ohio Blackband,. $19 75@ 

25; Southern No. 1, $17'75@$18 25; Southern Gray_ Forge, 
$16 a $16 75 ; Southern Silvery, $1700@$1750; Jackson 
Coane toni) Silvery, $18 50@$19 00 ; Old Wheels, $20 50@$21 50. 


CHICAGO PIG IRON MARKET. 


Re ted for the Iron Trape Review by Rogers, Brown & Co.. 
WoW Backman, Resident Agent. 
All 


We note rather light buying in the Northwest. 
interest is centered in politics, and neither buyers nor 
sellers care to make impertant engagements. There is 
no diminution of work, except, perhaps, in architectural 
foundries. In car building there is a noticeable im- 
provement. One contract for 1,000 cars, and others of less 
size have recently been placed, while still larger lots are 
shortly to be let. This makes a strong demand for car 
wheel irons, especially the chilling grades, which are 
rather scarce. We quote for cash, f. 0. b., Chicago 
(Nov. 3) : 


Coke and Le yy Coal Foundry:-Ohio (Hanging Rock soft- 
eners). $18 900; Ohio (Black Band _ softeners) os 5 
@19 00; Ohio ecko county pottenere’, $18 25@18 75 ; 
Ore = Cinder softeners, $17 75@ Southern coke RR a 
No. 2, $17 50@18 00; Southern coke Solace yy Ray | $17 00@ 
17 60; Southern coke foun ge.6 $16 50@17 Id marte- 
rial:—Old iron rails, $24 00@25 00 ; Old car ake $19 00@20 00. 
Charcoal Foundry:— Lake Teobuien. $19 50@21 00; Southern, 
$19 50@21 00; Hanging Rock, $21 00@2350. Car Wheel and 
Malleable: ep Superior, $19 50@21 00; Standard Southern, 
$21 50@2650; Hanging Rock yd Blast, $24 50@27 00; Hang- 
ing Rock Warm Blast, $22 50@24 


ST. LOUIS PIG chen MARKET. 

Reported for the [ron Trane Review by Rogers, Brown & Co 

Something of an improvement in demand is noticed 
here, in spite of political drawbacks. Business the past 
week was better than the week previous. No change 
in prices, and it is not thought probable that there will 
be any important change either way for the remainder 
of the year. The product of Southern coke iron is in- 
creasing, but apparently no faster than it is required for 
increased consumption North and South. We quote for 
cash at St. Louis (Nov. 3): 


mo nan Foundry— Southern No. 1, $18.00@$19.00; Séuthern 
No. 2, $17.50@$18.50 ; Missouri No. 1, 817 00@ 18 00: Mi 
No. 2, $16.50@$17.50. Coal and Coke Irons.—Ohio So 
$18 00@21 00; Southern No. 2, $16 50@$ 
Missouri, Re ty ty Southern No. 1, $15 00@$16 50; South- 
ern No. $15 00@16 00. Car Wheel and Malleable [rons.— 
Lake BE a $20 00@21 50; Southern. $20 00@24 00; Connells- 
pte my East St. Louis, $470; Connellsville Coke, St. 
ouis, 


LOUISVILLE PIG IRON MARKET. 

Reported for the Iron Trapz Review by Geo. H. Hull & Co. 

The market has been quiet, with few large sales, 
These, however, have been at slight reductions in prices: 
Political excitement has caused some unsteadiness in 
iron, and furnacemen are uncertain whether to sell at 
once for future delivery, or wait further developments. 
Foundries report orders ahead, and none are complain- 
ing of scarcity of work. Old rails and wheels are quiet; 
rails are worth $23.00 ; old wheels, $20.50. We quoteas 
follows (Nov. 2) : 

Southern Coke, 


4s 


South- 
Southern 
$15 75; Hangi ing Rock Coke, No. 

Foundry, $817 W0@$17 50; angin: Charcoal, No. 1, 
Vor cd dry, $20 75@$23 00; Southern oak No. 1. Foandr 
$17 75@18 ss Sliver Grey, different graces, | $14 25@815 00; South. 
ern Coke Mill Neutral. $14 50@$15 00, Southern Coke, No. 
2. Mill. Bae at $13 50@314 50; Southern Coke, No. 1, Mill, Cold 
Short, $14 00@$14 50; Southern Charcoal, No.1, Mill, $1550@$16 25; 
White and Mottled, different grades, $13 Satis 50; Southern Car 
Wheel, Standard Brands, $22 75@823 75; Southern Car Wheel, 
other brands, $19 00@$21 00; Hanging Rock. Ry Blast, $22 00 
@$25 (0; Haneine Rock.Warm Blast, $19 (0@20 


ENGLISH IRON AND METAL +) AER, 

8. W. Royse & Co.’s report to the [ron [rape Review. 
MANCHEsTER, Eng., October 26, 1888. 

The position of affairs in pig iron is fairly satisfac- 
tory ; prices, after fluctuatiug considerably, now remain 
about the same as at the beginning of this month. 
Shipments have somewhat fallen off at both Glasgow 
and Middlesbrough, but the blowing out of furnaces at 
the former place will tend to strengthen prices, and this 
should be increased by the enhanced cost of fuel. 
Statistics recently issued relating to the production of 
pig iron in the United Kingdom, show an increased 
production of 128,992 tons, and a reduction of stocks by 
104,824 tons during the six months ending June 30th 
last, as compared with the previous half-year. Copper 
has lost ground during the past month; it is reported 
that the syndicate has extended over a further period its 
arrangements with the Copper Mining Companies, and 
has for the present ordered a reduction of the output, a 
higher price being by the syndicate as compensation for 
this. Lead, after a heavy fall about a week ago, con- 
sequent upon the reported failure of leading operators 
in New York, has somewhat recovered, having during 
the last few days secured a good advance, Spelter has 
been steady throughout the manth and closes firm. Tin 
also is firm. 


fie. Foundry, $16 75@$17 75; 
ern Coke, No. r Founers. $15 75@ $16 25 ; 
Gols, 5 o. 2%, a $15 25 





VARIETIES OF IRON ORES. 


The chief iron ores are the following : 

Magnetite, containing, when purest, over 72 per cent. 
of iron. 4 

Hematite (with its varieties, “ specular iron,” “ kidney 
iron,” “ micaceous iron,’ &c.,) containing, when purest, 
nearly 70 per cent. 

Limonite (with its varieties, “ kidney iron,” and “ bog 
iron ore,”’) containing, when purest, about 60 per cent. 

Gothite, containing about 73 per cent. 

Chalybite, with its varieties, “ spathose iron ore,” “clay 
band,” and “ black band,’’ containing, when purest, about 
48 per cent. 

Of these, the first two are anhydrous oxides, the next 
two hydrous oxides, and the last a carbonate. 

In addition to these names, iron ores are named from 
their physical characteristics. 

Hard and Soft, which names need no explanation. 

Specular, so-called from its bright shining micaceous 
look. The term micaceous, is also sometimes-applied to 
to this variety of ore. 

Brown and Red Hematites, so-called from the color of 
the ore. 

Pipe ore, from its resemblance to clay pipe stems. 





Belgium’s Iron Exports to the United States. 
From Consul Stewart’s Report. 

Iron in bars and sheets.—During the half year of 
1888 there left Belgium 110,000 tons, being a slight 
decrease as compared with the corresponding period of 
the preceding year. The United States took respectively 
4,700 and 5,300 tons of the above quantities, being a 
slight decrease for 1888. 

Old iron.—Scarcely any was exported during the half 
year uf 1888, while the statistics give the exports of the 
corresponding period of the preceding year at 7,500 
tons, 6,400 of this (85 per cent.) having gone to the 
United States, 

Iron rails.—There were exported 5,408 tons in the six 
months of 1888, being a decrease of about 1,500 tons as 
compared with the corresponding period of 1887. In 
the exportation to the United States of this article, the 
decrease was in larger proportion, the figures having 
been 750 tons in 1888 against 1,042 tons in 1887. 

Steel rails.—The exports during the half year of 1888 
amounted to 28,041 tons, being a slight increase over 
1887. Odaly a few hundred tons of this went to us. 





The Panama Canal, 

The Paris correspondent of the Economist writes that 
M. de Lesseps and his son are stumping the country to 
revive the confidence of the public in the Panama 
Canal, and to induce them to put more money at their 
disposal by the formation of local committees to obtaia 
conditional subscriptions for the 1,200,000 lottery bonds 
not subscribed. The share and bondholders of the 
Panama Company are stated to number 600,000, and the 
idea is that each one should subscribe two new bonds 
conditionally on the full number being thus taken up. 
If not, subscribers are to be released from their engage- 
ment. The story of these bonds having been all taken 
up by a group of French banks seems, therefore, as 
legendary as the construction of the canal itself, 


MARYLAND has 488 canning establishments, with 25,- 
000 employes, who receive over $10,500,000 in wages 
annually. Twenty-two million cans are annually re- 
quired for the oyster product alone. 

er 

Ice was artificially manufactured by the use of 
chemical mixtures, as early as 1783. 


— a 


LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 

Reported expressly for this paper by H. T. Fisher, 
(late Ex. U. 8S. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland. 0. 

BEARING DATE OCTOBER 30, 1888. 


Chain-link, ¥F. Ege. Bridgeport, Conn. 

Furnace-feeder E. Allington, East Saginaw, Mich. 

Iron, apparatus for cleaving sheet, T. G. urner, Marshalliton, 
Velaware. 

Metal crossing, cast G. P. Graham, South Chicago, III. 

Metal, varaishing, C. Harrop, Birmingham, Warwick County, 
England. 

Metallurgical furnace, T. McSweeney, Allegheny, Pa. 

Nut-drilling machine, H. T. Taylor, Detroit, Mich. 

Pipes, mandrel! fur bending lead, J. J. Carr, Brooklyn, N. Y 

woctes, edge turner for sheet-metal, W. K. Patrick, Urbana, 

io 

Sheet-metal polishing machine, A. Johnston, 

Splint, metallic J. KE. Lee, Conshohocken, Pa 

Swaging and compressing machine, If. H. Taylor, Detroit, 


Mich. 
W. Von Flotow and H. Leidig. Dantzic, 


Ottumwa, Lowa. 


Tubes, drawing, 
Prussia, Germany, 
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Combined Punch and Stock Shear. 

Seven sizes with 8. 10” or 12” biades, and 6” to 15” 
Throat Punch. Weih 100 to 600 pounds. For light or peary 
work, Boiler and Stack Builders, Carriage and Cop 
Smiths, and Railing Makers, &c. Can ope near the = 
Angle and Flange Iron, Pipe and Stacks, 


DA ED for cutting bar Iron, coamuiae Sheet Iron 
of un kinds, for Trimming, Slitting, &c. Also make the 
Punch onl Sherr separate. 


TOOLS FOR WORKING SHEET METAL, 


Squaring Shears, and Slip Roll or Plain Forming Rolls, &c. 


BERTCH & CO., 


CAMBRIDGE CITY, IND. 
Write for circulars and mention this paper. 


STEAM SEWER PIPE PRESSES. 


Dry Pans for Grinding Clay, 
Wet Pans tor Tempering Clay. 
Improved Pug-mills, with adjustable Cast- 


Iron Ends, J. Smith’s Patent 
Press Feeders. 


KILN CRANES & SPECIAL CASTINGS. & 
Complete SEWER PIPE and BRICK YARD Machinery Outfits. 


Write for Prices. STEVENSON & CO., Welisvilie, Ohio. 


gneARecr 


Rand, McNally & Co.’s 


Business 
Atlas @ * 


1889. 


: ———— 


Now in Press. 
ow in Press, 































































New Size of Page, 15x 24 Inches. 








WPT will contain new large-scale double- 
page maps of all important States 
(no cut-up maps). 

The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 
RAND, MCNALLY & CO., 


148 Monroe STREET, CHICAGO. 
New York Store, 323 BROADWAY. 


a 3 sd * 











AN IMPORTANT 
CLUB OFFER 


SCRIBNER'S | 


‘MAGAZINE 











——— its readers literature of lasting) inter- 
Q).est and value. it is fully and beautifully ¢ 

© illustrated and has already ‘gained a more 
than national circulation ‘exceeding’ 125.000 

copies monthly, < 7 4 & A DHA HAA 


PRICE 25 CENTS A NUMBER: $3.0° A YEAR 
WALA) Me mS 
with Messrs. 

Phares “Scribner's Sons the Publishers enable vs 

to offer SCRIBNER’S MAGAZINE with the 


IRON TRADE REVIEW at the low combination rate of $5.00 for both. Send your 
order now. Subscriptions may begin now. Address 


The Cleveland Printing & Publishing Co., 
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=BROULES, 
THE GREAT STUMP AND ROCK 


ANNIHILATOR. 


DESCRIPTIVE F 
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=a \ — Known to the 
Sis POWDER, FUSE, CAPs, 
Electric Mining Tiade, 


AND ALL TOOLS FOR STUMP BLASTING, 
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Arts. 


FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohio, 
J. W. WILLARD, Manager. 
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The Yan Nostrand Science 


SERIES. 
{8mo, Green Boards. Price 50c Each. 


AMPLY LLLUSTRATED WHEN THE 
SuBJEcT DEMANDS. 

No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R. Armstaong, C. 
— with an Rissay on High C imneys; by 

No. -2Steam Boiler Explosions: by Zerah Col- 


No. 3—-Practical Pesiqnin of Retaining Walls; 














by Arthur J: jacob, 
o. 4— roportions of Pins used in Bridges; by 
Chas , C. BE. 
No 5—Ventilation of Baiieiage: by W.F. Butler 
Baited. and Enlarged by Jas. L. Greenleaf. 
dtion 


o. 6—On the Designing and Construction of 
Storage Reservoirs; Arthur Jacob, A. 

No. 7—Surcharged and Different Forms of Re- 

taining Walls: By Jas. 8. saan E. 

o. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. 8. binson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which is appended the Value of Artificial 
—s With Coal; by John War- 

No. 10—Compound Engines; Translated from 
the french of A. Mallet. With s&s of 
ppt Practice, by R. H. Buel, C. E. 2d Ed- 

ion. 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 12—A Theory of Voussoir Arches; by Prof. 
W. E. Cain. 

No. 13—Gases Met With in Coal Mines; B 
J.J. Atkinson 3d Edition. Revised. To whic 
is added The Action of Coal Ducts. by Ed. H. 
Williams, Jr., E. M. 

Be. 14—Friction of Air in Mines; by J.J. At- 

inson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

.No. 16—A_ Graphic Method for Solving Certain 

Algebraical Equations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 
H. Corfield, M. A. 

3 1s-—Severase and Sewage Utilization; by 


W. H. Corfield. 
No ts Girenth g Beams Under Transverse 
Loads; by Prof. W. Allan. 
No. 20—Bridge and. Paarl Centres; by John 


B. McMaster, C. 

No. oe Valves; | Richard H. Buel,C. E. 

Ne. ae Masonry Dams; by John B. Mc- 

aster 

No. 23—The Fatigue of Metais Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. padwis 
Spangenberg; with a preface by 8S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son’s ogontograph: by Prof.S. W. Robinson. 

No 25—Theory and calculations of Continuous 
TE ses. by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. 

No. 28—On preasiesion of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theor. ry and Use; translated 
from the trench of M. Leon Pcuchet 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Kogers. 

No. 31—The Sanitary Condition of welling 
goures 7 Town and Country; by George E 

Waring, Jr. 

Pes Making for Suspension Bridges, as 
gw in the construction of the East 
River prides: by Wilhelm Hildenbrand, C. B 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel? 

: its Uses, Meth- 

Yeaux Carpenter 

swaganes in Framed Bridges; 





ods and Results; s Frank De 

No. 33—Maximum 
by Prof. Wm. 

No. 39—A Handbook of the Electro-Magnetic | 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 

o. 40—Transmission of poyer by Compressed 
gti by Robert Zahner, M. 
No. 41—Strength of ae. =. 2 by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 48—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins University. 

No. 44—Turbine Wheels; by Pro P. Trow- 


bricge. 
No. 45—Thermodynamics; by Prof. H. T. Eddy. 





CLEVELAND, O, 





No. 46—Ice-making Machines; from the French 
of M. Le Doux. 


No. 47—Linkages: the Different Forme and Useg 
of Articulated Links; by J. D. C. DeRoos. 

| No. a ae of Solid and Braced Arches; by 
Wm. Cain, 

No. 49—On the Motion of a Solidin a Fluid; by 
Thomas Craig, P 

No. 50—Dwelling Houses; their Sanitar Nga g 

fraction and Arrangements; by Prof. 

No. 5i—The Telescope, its Construction, &c.; by 
Thomas Nolan. 

No. 52—Imaginary Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 

Nideition. Coils: how made and how used 

ition. 
No 54—Kinematics of Machinery; by Prof. Ken- 
aoe with an kg mp by Prof. Thurston. 
my id > Sewer Gases; by A. De Varona. 

Ne: 56—The Actual Lateral fanare of Earth- 
work; by Benj. Baker, M. Inst C. E. 

No. 57—IUncandescent Electri~ l ights: by C-mpt- 
=p. Di Du Eoncel and Wm. Henry Greece ;2d 
e 

No. 68—The. Ventilation of Coal Mines W. 


Fairley, M 

No. 59—Railroad Economics; or Note’ with 
Comments; by S. W. Robinson, C 

No. - Srpnash of Wrought-iron Bridge Mem. 
bers; b: Robinson, C. E. 

No. 61—Potable Water, and the Different Meth- 
ods of Detecting Impurities; by Chas. W. 


Folkard. 

—— Le Pate & Theory of the Gas Engine; by Du- 

No. 63—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

No. 64—Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Decimals. 

No. “ogg Machinery; by Silva- 
nus P 

No, 67—Hydraulic Tables; by P. J. Flynn, C. E 

No. 68—Steam Heating; by Robert Briggs. 

No. gamma Problems; by Prof. Foye; 3d 


_ 70—"Eexplosive Materials; by M. P. £. Ber- 


nit Dynamic Poctricity; 
son, J. A. Schoolbred and Da: 
No, 72—Topographical aes ing; bs Geo. J. 
Specht, Bro gt Se Hardy, John B. McMaster 


No. 73—S Sse ng Als oes or the Algebra of Al- 
gebraic Numbers; Prof. W. Cai 
o. 74—Testing Taaktnes; their History, Con- 
struction and Use; by Arthur V. Abbo 

No. 75—Recent Progress in * one 
Machines; being a supplement to Dynamo- 
ae Machinery. by Prof. Silvanus P. 

om 


ED John Hopkin- 


= Reproductive Graphic Proces- 
ses; by Lieut. Jas. S. Pettit, U.S. A. 

No. 77—Stadia Surveying: the theory of Stadia 
Measurements; by Arthur Winslow. 

No. 78—The Steam Engine Indicator, and its use, 


by W.B Le Van. 

No. 779—“The Figure of the Earth; by Frank C. 
Roberts, C 

No. Bo ticalthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc ‘parative Tests of 
Accuracy, Delivery, etc. Distinctive Features 
of the tor hington, Kennedy, Siemens and 
Hesse Metors:; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of pateeties: by Samuel Bagster Boulton 


me. FB Hectanical Integrators; by Prof. Henry 

No. 84—F low of Water in Open Channels, Pipes, 
Conduits, Sewers, etc.; with tables; by P. J. 
Flynn, C. E. 

No. 85—The Luminiferous Ather; by Prof. D 
Volson Wood. 

No. 86—Handbook of Mineralogy: Determina- 
tion and Bay tag Be of sy neree found in the 
United States; Foye. 

No. 87—Treatise on Ady TES of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
Culley, C. E 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties and Analysis; by Lieut. John P. 
Wisser, U.S. A. 

No. 90—Rotary Motion; as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. 91—Leveling: Barometric, Trigonometric 

and Spirit; by Prof. I. 0. Baker. 


LATE ADDITIONS. 


No. 92—Petroleum: its Production and Use; by 
Boverton Redwood. F. C. 





No. 93—Notes Embodying Recen Practice 
the > ~pentery Dessners ot Buildings: with mem 
oranda on the cost of Plumbing Work; by Wm 
Paul Gerhard, C. E. 

No. 94—The Treatment of Sewage; by Dr C 
Meymott Tidy. 


CLEVELAND PRINTING AND PUB. CO., 





oa Uo Wood and St. Clair Sis.. Cleveland,0. 
«* Copies sent by mail on rece. pt of price 
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CLEVELAND WHOLESALE PRICES righ Wire Goods 
« | Regular List ’ Cradles 
Stree tape bene 75&10@80410 | Grain ' Manales-, 
a Brotlers,—Henis’ self basti dis 40410@50 
HARDWARE. Tb enenrnr ner he oe le Crowbars. Per dos en Bn eee 
Ani ee ; sa Buco, Gaivamred. 6 50 Iron, steel points 8 Ib a Roewin's ta arge "Late eeccceees ile. 118 ey" 150 dis 60410 
iim nae ; zed. * casepit eeu 
American... soso a Sr ---]Oots dis 1@2k5 at $2 ohn : $3 00; 14 qt $3 75 Fit Curry Combs, Jap’d tears toer handlen Wats Ra 9. 700 net 
ia ot vase anal Kili. i ila mgs. 8 Pattern dis 40 # 10; uo plate $0 88 H 
» Beckley & C0."8.....esesesseesnn dis 70410 Rubber ¥ dos. $10.00, di 
Millers Falls Co. $18......-..-+. dis 20 | BoC: Stow dW. €0.78 .-ctces veneer sserne 5OkIr 00, dis 2 
Millers Palle C0. SUP -------4it B | Hirich Haraware Co.. white metal ‘iow ist ais 0 | Table Gotleny- 6 
Augers and Bits, @50&10 | Excelsior Pocket =~ ae 
B . P t 
Common a augers and bits.........0.sceceseeeees dis 70810 Wrought brass ee Diepoess bila ie Dog Collars, a 
Cook’s Douglass Mfg. Co ............-. is 55 nae sm ee dss pes 
Russell Jennings’ Mis Ge. and bits, . ; is 3 Fast. jolt ae momumimatinccer Mone ee oemena es 
Expansive, Bits, Clark’s small. $18; ont tet Gaeek ig Spring». ease firmer ch 50) 
ene wees . ety ar Torrey’s Rod, regu ® doz $1.30 | Apple frm Brey el wo od een. : = gross $5 00 
Hollow Augers, Ever. oe susnipeteqceuaneee aa me Ts) raed pn eaget wedccesccccccesceseoesoncss cece Gem (Coil; list yeni io, 9, 1886... eeeccescceces | Apple eens chisel, we . ~~ TOS $5 00 $ 
ollow pers, onney’ § just. Loose ‘ seven ooeees! Seakeet Semoe ehfies ee gross & 
Hollow ‘Kasse thesat bien. - dis 40.£10 0080 97 saphcennarenaessantee sere 6 aio Dougiaas & Revd Knives, di Peek et framing ante assort ..... a tress 0 a 
ry we ton oose pin. japapned acorns eon 56 %al0 | L..& I. J. White aah Bie ABS mene” Auger ox .® gross 75 
Gimlet bite. Smee ein en a ee sie Gist BD | Abeba ee BES | Rage: lane Sees lei wai - 
Rvcteteceiiincal is 50&10&10 rought, fast joint n Drill i ze 
Ship AuUGeTrs... ..cccrcccceesererereeesees soe dis 15@15410 Wrought. fast tab pats aon eee cee — 
pass joint broad... B 
secciiashiiiaamak come By mei) | Blctenite slg aa Sasa 00 | BaD mee we ann OMY BD 
: __. | Blacksmiths’ self-feeding, each...97.50 discount 20 | Stateseeeueessncnersemernenconccencrencccenn di 
Patent ‘sowing, short... don ain, ais rhe pomeier inside blind et secceese ; Beel0 ic — Milicks Falls re 40 & 10 Branca. wal Me bp 240 
Patent sowing! fone corr 61) fon net Looe pine o. St | feet, lar al cae | Ra a aie 
at ee ae lie he BOA 10 | | Ratchet, Weston a. ioc icseers eseeeumneenes | | 20@35 | Terry's Pavent.5 in... 12.00; 334 ix, 1 
Riestre rn Ra Berg, aati ia Si} |Auzeaih oes Bal 
wie, Brad Bets, £e- an Openers, § Orse.... 
Awls. Sewing, Common......... i) oem $1. ze—dis 35 Font ee: SRAM. BORE, STEM. ype Standar d ..... 50%10 
Awls, Shouldered Peg® eross.. -.$3.00—dis 45 Domestic we Cleveland..... 50&10 | German, new list........ dis 40. 
Awls. Patent Peg... 7088 75e—dis 45 National += dos $3 50, dis ‘5 50&10 | Covert, New P atent, new list.... adig yee 
Awis, Shouldered Brad. eel $3.00-—die OF = eons coccenccesscocoseesecococosescc ese $1 25, dis 45 Morse’s Beach Pes: Chucks, bi’ Sino indbaes * 2s, 2 
wis handled brad........ ssesseeeeeee87 80—dis ¢ aps—P i 8 DBeac tent...... ; ghtning 7 
Awit fon ale <. serach 3 % See dis 80 PERS «cnr ercussion, ® 1000. rae Standard atent......each, $8.00, ment ~% B ces poe Rs years net 
wis, socke eerate ...$1.50 @ doz dis 25 F. L. Waterproof, 1-10’s = D . maemo .00 dis 
Brad Sets. No. 42, $10. x. B. en freer De wn ripping Pans, nges. 
12.50. { rimm «1-3 ARR ROS 65c + % | Sheet Iron............. Wrought Strap and T Hinges 042@ 
aa 8") Seer as) | |e rae armesad 2 Far eee 
oe dis30 , Marke =e te | Dover Seg Renters, Screw hoor & eye hinges. ® dor 1.30 
Makers’ and Special Brende— | Elys ap pene central. - SERED Standard........... «per dos. $2.00 
Firet quality cgvuiinissngiaketsahsamnpsnenvsiaistiian Pdoz. $709 EHlys E.B....... ; ora age hE ar per gross $12.00 | Gate, westera 
Other sdatanesniiietted ..Bioz. $5 75@S6 “Cartridges. Emery ate, NB. 1.0 
Fall pelted soca cpl. od 198.00 Rim fire..........scsesssssssssssee discount 50, No.4 to” No. 54 to Flour. OF Gate. N. E. reversible........® ¢ 
Axle Grease. Pistol and 2 SA CUE Ons Kegs, ® ib 46 150 F, FF Gate. ad 5 N wae Des 2.3 
Frazier’s. in bulk............. keg PI 40; | Military and sporting......+...-:+-0-+0- discount 1545 | 34 kegs, ® fb............ fe 2%5 | Gate. 
ler g ; pail 5c net | egs, ® tb - 4%e 4 Ga 
Fraxier’s, POT RTOBS ......cccccssseesesseescesssssessssseee $9. Carpet Stretchers. 4 kegs, ® th............ 4c ee 3 Gate, po commute ann 
Bag Holders, ae steel, Dolished......... ++. piihcoenis ® doz $3.25 A Dany 10 ie case 6 c Sie Gate, somo soo 
Sprengle’s pat., ® - Wi iccatlecdiie<scnness civenes’ dis 60 Soc * ge _ ous $1 75 i ss i , ‘é fe e The Hollow-Ware. 
PT eae Moreton Suen B don St S| rom, List Nov. 1.288 .....diat 50&:10@5041045 mare Bellow, Ware, Gremnd die.......0eay 
eat tsa wvvwvvensbot $1.30 dis 60 Hamason, Beckley ~<a... oT 6506585 | ee eeune ees ais 70 
F ells Sargent’ vthchanmnbete so Ferman deanna 
raand. light Brass ie.ccccc-.cosccccsssusceceeeeeses--enlis 70 Peck, Stow & W. Co. 8 6624410 aa motieecs ~ats © 
mand: hte M - mmanaeneeameseamesene al ais 70 Peck, Stow & W. CO.....cscc-c.cescocesesensseees a 50410 poor Lock.......00+0- Same discounts as Door Locks Ine ued 1 on 
Hand, Silver Chime... tr 81045 | Carpet Sweepers yess PEMROORG.....ccestorocsonvessetcinbevece StebibinceLL: Pe 60 é 9 
Hand, Globe Cane’ 8 Patent). . ~dis 2&10@35 Queen ais 5 ss 
Gong, Abbe’s.........-. dis 5&10 Mystic... ¥ on ey ae Files. enter 
ja... =e a cere rem ans Rothery Garden. mortar............00. dis 6545 
Get Me ietinieciseienaniaieni ol dis 40410 Queen. with band % dos Nicholson... Se ae ee” si dis 65& 
Cow F.  ameeusamemane te: "tcaiele bier en nia ts . os $1 tack aa Bie anton ene > dis Sehe 
cSssqddiaisiioinsnon-e-ccbohsisieihes tet aieae eiaiia dis 33 ug oprveverapeaponinersaceayeie og Rings and Ri 
tes IN, 5s csi <coduvadenade ssouaieepuiiniincsa herd dis <6 j ee ieetenro cient ® dos $18 Heller's horse BhOC TASP...ceccec...coseceeeeeeeis BOS Hill’s rings ......... fa: 
teel alloy, church and school..........e..ceccsees dis 40 H ards i: a “ringers Old Style... goss 
Men . . eens ete Seren ween $83 00 
netides ee oe ais perenne ig Wet 
ecient roo | Bullock’ s..---.22.0.,.5040 | Bed . ee peer enn. Oars Seas . 40410 > oC 
MOGIMMIBE i. deen ctsncrconsons PED If-measuring, Enterprise, per d 
gt RR ——foeatt © tlie nee is nivel ee oT ts it 
Belting, Rubber, | Deep Socket.............+ — .«® doz $1.75 Gries Li > 
Boston Belting Co,’s standard... . dis 60. 10 xal - Somers. sont May, iss4...dis 3 si ose eee - Forks Ce ling Sarme Coroent 8 list 
“me  ~ agua a SRNNPNe teen GANG «-ctnatbineagsasiotdenesiviecd Sis 15419 | Hay-Manure and Spading. list... die 645 | Win na ar eee list. 
* best.. Chains. Wrest and Jelly Preaees _ Wire Coat and Hat. Gem............ ae 
Cleveland Rubber Co., extra en "dis ais Trace. ore. Lice ‘ pair 103 Seiiienies sri and Jelly Presses, Wrought Staples and ‘d - encceceesocccesecsseed dis 45 
Shultz Raw Hide Leather Belting, single, dis 30 grace Oe “ta -B pair us| dis 50£5@50£10 » Co...... ee srecesee = dis 2010 woe 8 2° By sd tocceesan seacee dis80&20 
le, es race, 7- ..® pair1.11 Fry Pr Serew Hooks and Screw Eyes. 
Standard, oak tanned... = German Halte Central S 275 
Alexander Brothers’ Pure Oak Tanned—" ee | German Coil. ee list os —_ ee taping CO.'S Liste. oveesiemnevisenren dis Mg Hooks and Eyes—Malleable carne -_— 
New list Oct. 1st, 1887, less.. ae — (Galvanized Pum ROGER HN $5 | ® doz.$3 00 375 425 475 5 5 60 600 7 00 8 00 90 9 00 Hooks and Byeo—Bras “geeubeane 
ee aie eae TN 
satsnerstalae tee Fit | iacount anna ene Sater arte Saem . 
Hotehkiss’s ® doz $5.00. svmsrgesmn dis 10 ip em cata a aes Me BSL IS 
eston’s ® doz No. 1, Ori. 00; No. 2, 9 canine Chalk. - i ceil —— Machines 45 jemih. 2-2 .o Fea tomialon, 
MOFTiII’S .....ceccccoocsescosecoomcseeeue ® doz $9.00 dis 50 , White Cra gross 55¢ ) {OB ncoccces eve ccs -covesesnteces ee ee a ee, rn ae 
‘ “Bit eaten ay dos $9.00 dis 50 White CERI OR ovenreonovernerrooreone Weross 1201224 Geneva Hand riuter. White Me ei BAUS. dis 35 | Hoewox....onsss-s-scowsesscensereereesoecnneeesreensne 33445 
Extension, B cian * _ RR eet er eM es 1a ‘ 
Sie caaied = pie tena don S06 90, dis 2806 AE lates Rs PE ren me os ¢,pend: a eg sib. 30. 95 $8. 110 10 $14 dis of Burden...... 
KOUEEE <tieutancinnieannce ® doz $24 00, dis io ian Knox. 6 foch rolls « seaeeg eae } dis 3 - Horse Sie sachin ini a — 
Blind Staples. ; Socket Framing. and Frmer ............ dis 75@ 75& 5 Crows 436 in. $3 eet 60 each 4 oa 
; | Socket Framing and Firmer. Buck, Bros. dis 25 ach : Bsns _ Shoes, at factory... * ken $5.25 
Barbed ai jock and laren. Peay ® Ibs net Sogiee Wiemer & Framing. L.&1.J. Crown Jewel..........-+-..+.+++ in. $3 50 voreeaeelate Mage, Buhber, Boston Beltin cor “< 
wantin ~eetee = ooo net Ta irate ais sn@a0 & 5 | American. 8.in. #8; Gin. $5.40; “Fin. = a oma wet: 
aiken. | AAMBOA LIULPMOTS....-+.-.eereerveerseecscereersnereveseves ad 
ee i ciampe cro Raia WaT aR way | Boo 
ron shutter bolts, ete.............. eRe Dat | i ey Se ee di peongreeny 
Cast i iron chain bolts <ehes enaibioacsec: bs | Hammer's adjustable, 170i... pes lee fie ° mM Gauges. mabas Am.I 1ce Picks, Chisels, &c. 
ves patent door boIts..........--seeseeeeees 5B | Sargent’s cabinet, i > ean Siaarepetagbtea arcing m. Ice Chisel Pol’d.... Sd i 
Wr’t iron barrel ™ @ BFON -rcccccoreerceerenees dis osgh10 WE icccccnaneties —~e = — —Cté«S sO en ie 0s. $3.00, dis29 
Toucan... 1s Chips. 7" i— EE a tee eee 
Wrought shutter bolts............000.++- (feces pine ber. Norway iron...... dis 554545 | Nati and Spike.. sen sit *Ou10 
Carriage com. new list... ‘Sargent’ s list 4 Steel fatice clive. cabbie coer ee 77 woes Double bene low Tit. wae ve ie — reset santnnevessevenneenten 50a] 
Carriage com. new litt... . | eam ccecrcerepeamamaaels: Plb5o | “ Bee ive rn aa 50a 10 
Carriage and tir tire, Philadel . a pattern eit. Cocxeyes “ ‘Gus Siem: % Champion ............0000... ¥ dos $4.00. dis 254 
Bio Relts ag ogg ---50 | Tin enamele d.....0.. ...0 SATS dis 40@ Family doz $2.75. ‘Sis 0028 
Machine .. Hardware list ..... : soa dis40 Famiiy. Handy ....... “ dis 45 Jack Pecan 
ends or ae ae ” Sinintinene tenis Etats Delt Cae Tet i dis 70 
é Blind Fasteners, Enterprise............ 2 & 10@30 Sargent's.. % dis70 | p Kettles, i 
an Sand’s Screw Pat Com ,D Gun Wads rass. 7 to 17 inches i 
eee meng Tih? ¢ RA ena 315 ¥ grose—dis 60410 passes, Dividers, &. U.M.C. “ . | eel If ney | pesieatve.. wovceones ® Ib 220, net. 
e gross—dis 50410 | Com : & W. R. A.—B. E., 1up...2 00 ~¥ eeccecococesscoses ia 
Automatic for wood... $10.50) ma bn w» dis TO@TOEIO U. M. 0. & W: RAB. E9410... 2.30 Enameled and Tea Kettles... See Hicliow Ware 
>. gai i | ae ees. svsemnennennrnet is 10| U.M. C. & W. R. A.—B. E,, 7&8..... 2 60 meye. 
Beals Be are Bane eS SS dis ‘none v. M. g 4 y. = A.-f. E.. llup...3 10 dis 042 | Eagle. cabinet, trunk and pailock...dis 33% and 
CT ae Ra Wo | Hei & Con oe ’s Compasses & Calipers..dis 4545 | U. M. C. & W. R. A.—P. E., TE to ere 
Boring Machines. me oepepes oe ee inside or Out Bley’ . 11 up sewn aU er orcevee OF Ensoait’s 0 I ac -cnvsniiettielindinsinourenteniteliticad net 
Wabeuneution:< Sabie’ dealin Sn yy ty iis 586 y’s P. E..11@20 2 a oran’s Shoe Knives... dis 
peeked Bice" 8 patent 5 50) 6 75 dis 40410 poms § Call Co.’s (Call’s ‘Patent Inside) dis 2545 Hack Saws, c J Knobs. 
Other mackised. "2a 1B sweereee pat | GoRtcrens a Cis Gap’ aad BIRT lis 50 | Gets Hack Seow ‘bled seks Base, Rubber Piped T0108 
illips, with augers...6 00 _- "35 J. peereae SS & Oo.’ 8 Calipers ond Dut Diamond Rack Saws po nw ae pomacite — Knobs. new list......-dis wader 
ee ove covvvee Gis 2545 atiene. Dor P ~~ rag oeconeewvnesonnen enseetonneensveseson me 
wee pene ieee PU ee pose ier geo’d.. stessenrennnsansnserennsesennnnrgea cof 
Spoffard’s 1 Patent ...,.. . ey sentence Sata te pradiez’s scoushiakiehekoneake:aeieuicewacamiaaudatieiann Gocount 20 zanna os Oh | Hoe Se <at>: 3 
asthakaniante */ RRR dis 50£10|L. & I. J. White. are oomenanooneen soot 20 | Maydote «..... ... Ladies, 
Armidon’s corner trae x oneesn<.dis B48 “itnamvenovn) | Atha new it Fa iB dle dDd O60 | Melting: Monroe's Baiwat Wau BL00, a dis 55410 
Bs scenpseccassovedsssagessonabesoomnespsdesecsonssoeneesdd dis 6f | Humason, Beckley Mfg. Co...... 40 Teck. Ho. 1.43. $1.25, $1.50 and $1.75, Melting. P.S. 4 W v $0 —— “& ar dy] 
Brackets, Clough’s Patent .....cccccccccseeeseeee Heavy hammers and sledges under 5 fs,36c, aus 36 is 25410 
Shelf, plain, Sargent’s Hist .. sig eit 55&10 Corn Knives Mesh": " die 70 Tubular No. 0.. Ee 
Reading plain’. eeceeeenee as 60&10 Clipper i. t scicubuantcateenmeiee dh 2,00 | Provid me gg and Leg Irons. Tu ee per des 
' sobstesaeaiensans 8 Ki % ry ovidence Tool Co., han bul Wi © nanny 
8 enanpctaensecsceanare rene dis O0&10 | Russetts...cccccsscccccsscoce™ sore 459 | Providouce Toot Gor, mand cults. $16 Y dos...die 19 | Tubular. Tit Wire No. 0. dO 610 
6.59 | Tower's ....... ¥ dos...... x % Police. Small. $6.00; "Mod is = aoe 7 00 
eC De cceeewetcccecesereee a2 
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IRON TRADE REVIEW. 








Classified List of Advertisers. 





Boltsand Nute— 


Hotchkiss & Upson Co., Cleveland, 0.......... 10 
bee é Collins Norway Bolt Co., Cleve- - 





Brick and Tile Machines— 


Frey, Sheckler & Hoover, pew Sues 0. cccesists 18 
Stevenson & Co., Wellsville, O 12 
Bicycles and Tricycles— 


ror pianutacturing So. y Biyrie. O coteeettccseses 


Pee eeneneeeeeee serene 








amp & Co., Dayton, 0...............0000 19 
Boilers— 

Smith & Teachout, Cleveland, 0............ 10 & 20 
4.0. MoNeil Co., Akron, 0.......cc0secrresscnrer 
Mansfi eld Steam Boiler Works, Mansfield, » 
Reeves Bros.. Niles. 10 
Sharon Boiler Works, Sharon Pa................. 2 
poteresise Be Youngstown, O..... .. 20 
Lane, Bod ley Co, * Glnotanat, 0 a) 


Niles Boiler orks. uae 
John T. Caulfield, Ried, Ind 


Bevel Jig Mille— 

C.J. McNutt, Ashtabula, 0.....cccc-coeceresseeees 20 
Books— 
: a Printing & Publishing Co., Cleve- 2 








rere tie eee 








aca & Guernsey Co., New York............... 10 
Tarr and Coke—— 
W. J. Rainey, Cleveland. 0... 10 
Pittsburgh Wheeling Coai Co., ‘Cieveiand, 
Catalogues— 
Cleveland Printing & Publishing Co.,Cleve- 
WARE, Cho mcedshctahuakoenlliah sq stabtnatetenienes 12 & 17 


Coal Screens— 
Forest City Wire & Iron Werke, Cleveland, 


Copying Apparatus— 
Felix Daus & Co., New York.........ssereseeess-s+0 19 
Cranes and Derricks— 
” veland, O 1 
avert po ad ooh Co., Cleveland, O. 18 
yore ‘od & Co., Youngstown, 0 20 
Car Wheels— 


Bowler & Co., Cleveland, 0...........20. scsseseeees 17 
Cleveland Wheel & Foundry Works, Cieve- 
land, O 18 


’ Pitti ee 





See eeereeceeoerees 


Drilling Machines— 
Cineinnas. ce 


Bickford Dail) oe 1 
Unive al Drill © Cincinnati, 0... 1 
yo + “bo. Cincinnati, ES 
Gihente and Contractors— 
ER. H. Jones & Co., Cleveland, 0.................. 1 
Jas. P. Witherow, Pittsburgh, Pa... me a 
Alex. Laughlin & Co., Cleveland. * EEE 2 
McClure & Schuler, Pittsburch, Pa. ............ 2 
Elevators— 
L. 8. Graves & Co., Rochester, N. Y............ 2 
Explosives— 
ercules Powder Co., Cleveland, U........ ..... 12 


Emery Wheel Machinery— 
J ante Cole, M. E., Columbus, 0., or : 





Tron Ore and Pig lIron— 
Dalliba, Corrigan & Co., Cleveland, 0......... 10 
Tuttle, Oglebay & Co., Cleveland, _ Shope 10 
E. C. Pope, Cleveland, 0 sgeuaseat aaa 
J.H. Outhwaite & Co.. Cleveland, 0... oo a 
Pickands, Mather & Co., Cleveland, 0 10 






H. E. Collins & Co.. Pittsburgh, Pa...... 

Cleveland Iron Mining Co., Cleveland. 0... 
Iron Lime Kilns— 

Fred Kranz, Sandusky, 0...............cssesseessenes 19 
Insurance Policy Registers— 

Cleveland Printing & Publishing Co., Cleve- 

TL Ti cba ssusticdinscbuns’ cedbvssdiecdiubiiedeeanesdbion 12 

Key-Way Cutters— 

Morton Manufacturing Co., Romeo, Mich... 10 
Lumber— 


Fisher & Wilson Co., Cleveland, O......... 10 & is 


Martin & Barris, Cleveland, uiciisbiicedenieeniie 
Lathes— 

Muller Machine C>., Cincinnati, 0.............. 1 

Sebastian, May & Co., Cincinnat’. asta iene situs 19 

Lodge, Davis & Co., Cincinnati, Dia ene 

H. L. Shepard, Cincinnati, iad sbglitabdvecsscots 19 


Mining Machinery— 


American Manufacturing, Mining & Mill- 
ing Co., Cleveland, 0...... 


Machinery (General)— 





Machinery Manufacturers’ Association, 
RNIN OD isscksohisvusucetebbiibiamiadicni bomber enadedank 

©. H. Presley & Co., Cleveland, O................. 18 

Lane & Boiley Co., Cincinnati, 0........... ..... 20 

Lord, Bowler & Co., Cleveveland...............+. 2 


Machine Shops— 
Webster, Camp & Lane Machine Co. ance srs 1 


Novelty, Iron Works, Canton, icinmunsldies ae 


0 | Machinists’ Tools— 


E. BE. Garvin & Co., New York.........ccsseseseees 19 
Natural Gas Burners— 

Harmon, Gibbs & Co., Corry, Pa.............0000. 10 
Old Metals— 

H. E. Collins & Co., Pittsburgh, Pa. ........... 10 
Patents— 

M.D. & L. L. Leggett, Cleveland, O............ , 


Jos. A. Osborne. | kt 2a 
H. T. Fisher, Cleveland, O...................00s00008 19 


Pumps (Steam)— 

John H. McGowan & Co., Cincinnati. 0...... 2 

Hugbes Steam Pump Co., Cleveland, 0........ 2 

oye Manufacturing Co., Seneca Falls. 

Laidiaw & Dunn Co.. Cincinnati. 0.0... 18 

E. H. Jones & Co., Cleveland... ................000. ol 
Pumps (Chain)— 

8.E Crawford, Norwalk, 0............ccsee000. 19 
Pig and Bar Iron— 

Condit, Fuller & Co., Cleveland, O.............. 4 

Cleveland Rolling Mill Co., Cleveland, hanes 

W. F. Jarvis & Co., Detroit, Mich... i 

Hussey & Pomeroy, Cleveland, O................. 10 
Paint— 

Tron Clad Paint Co., Cleveland, 0............... 17 
Punching and Shearing Machine >— 

Rertch & Co,, Cambridge City, Ind.............. 12 
Railway Supplies— 

Bowler & Co., Cleveland, 0.....-...----essss- 10 & 17 


0 
Clevelard Wheel & Foundry Works, Cleve- ~ 








oe 


#-43——-9 | 








INDEX TO ADVERTISERS. 
A - 
Etna Machine (o., Warren, 0... . 18 


Armstrong. W.C. & Co., ringfield, © svevee 19 
American Manufacturing, } ining & Qi 

Co., Cleveland 
Atkins. BE. C. & Co.. Indianapolis, Ind. ae 











90 | Stearns. KE. C. & Co 


Stilwell * Fresnel _Manataghering Co., Day- 


Sebastian, May & Co.. Gineinnati: Didationbesins, 19 
Shepard, H. L.. Cincinnati, Pciiisbchdasessaseyelanns 
Sanger, A. I., Cleve! MENG nbitiinisovesepteraditeiees 
Schaeffer. R. J. & Co., Dayton, 0. ateitad 

Summers Bros. & Co. ., Struthers, 0 

, Syracuse, N. 
Seeger & Guernsey Go., New York 











Adt, John & Son, New Haven, Conn.............. 2 
B Tod, Wm. & Co., Youngstown, 0 eve 20 
Bowler & Co,, Cleveland 7 Taylor & Boggis Foundry Co.. Cleveland... 10 
Bingham, Wm. & Co , Cleveland............. 10 & 19| Tuttle, Oglebay & wr Cleveland......ssesssccssses 10 
Bickford Drill Co., ao Taplin. Ries & Co.. Akron, 0......................... 10 
Bertch & Co,, Cambridge City, Ind................. 12 | Thornton, W. F., Gloveland...cesccccs-vssocesssemsoee 10 
c Tyler, W. S. Wire Goods Co., Cleveland......... 2 
U 
10 | Colwell * Collins Bercey Bolt Go. = Covelnne. 6 Universal Radial Drill Co., Cincinnati, 0...... 1 
Cleveland Prt’g & Pub’g Co., Cleveland..2 & 14 | Union Electrotype Foun/ry, Clevelar d........... 14 
Cleveland Wheel & Foundry Works, Cleve- . W 
SPER E REET EEE EEE EE! HOPE Eee ee OOEEEES SETH ST: OF eee ee eeeeee Weston, BE 
Gaston Wal PrAlignen: Booman 19) Wino, SB, Biltaharehe Pas 
Cooper, Co.. Mt. Vernon, 0.........sc00e 19 ws EP xt. ne apeneeG Co., Akron, 0. 
e : eber n evelen says 
Crescent Manufacturing so Cleveland . a4 Worswick Manufacturing Co., Cleveland... 






Cleveland Foundry Co., Cleveland.. 
Cleveland Flue Cleaner Co., Clevelan 





Sonoraee Tron Roofing Co., Cambridge, 0... 
Collins, E. & Co. Pittebur; h, Pa. 

Cleveland Iron Mining ae 
Crawford, TS E:T 
Cleveland Rolling Mill Co., Cleveiand... nase ie 10 
Cleveland City Forge & Tron Co., Cleveland... 1 
Cleveland Co-overative Stove Co., Cleveland. 17 
Chester Steel Casting Co., Chester, Pa .. 9 








Cline, E. E. Alliance, 0 : 20 
D 

Dalliba, Corrigan & Co., Ageiaad... AT I 10 

Daus, Felix F. & Co-, New York... adomseneitk a 
E 


Enterprise Boiler Co., Youngstown. 0... 
“ee Electrotype & es Co., Cleve- 


Ao = HRROOOeeM eee eeEOee: Seer sereneeeee: seeseesesensenee 


F 
Frey, Sheckler & Hoover. Beeyras, i etosbiee sais 18 
Fay Manufacturing Co., Elyria, 0............sse0« 2 
Forest City Wire & Iron Won. wavremne... 1 
Fabric Fire Hose Co., New York........ccsscsssesee 2 
Fisher & Wilson Co., Cleveland. ...........:00..00+ 18 
‘isher. cE SS Se. eee 19 
Fleharty, J. H. & Co., Cleveland.................... 10 
Cc 
Gump, A. W. & Co.. Dayton, 0.........0.......cs0008 19 
Garry Iron Roofing Co. Cleveland.................. 18 
Graves, L f & Co., Rochester, N. Y............... R 
Garvin, E. & Co.. New York................. 
Goulds Manufacturing Co., Seneca Falls. N.Y. 10 
H 
Hotchkiss & Upson Co,, Cleveland...........cssee- 10 
Hercules Powder Co., Cleveland............0-...... 12 


Hoppes Mannfactvring Co., Derinetels. ae 8 
Harmon. Gibbs & Co.. Corry. 
Hughes Bros. Steam Pump Co., a 2 


Hussey & Pomeroy, Cleveland....................0008 ~ 10 
Hartford Steam Boiler Inspection & Insur- 
ance Co., Hartford, Comm. ..... .....ccccccecceccse 2 


Horton Manufacturing Co., 


Ft. Wayne, Ind.. 19 











icago tetas and, Tndustry File Works, Cleveland... cccscccee 10 
Engravers and Electrotypers— Ratlronds— Ivison, Blakemen, ‘havior Poe New > 19 
Eclipse Electrotype & Engraving Co.,Cleve- 10| Steet Pens CLC... seeecerseneererenesertennenrnsensonsnes 16 | Isham, W. S., Hinkley, O..ceccccscsscesssseseseee eons, 10 

Deed, Ceo ccectcohsccingshsvnigignbdbeesecbeccnsedicoessoses eel Pens— 
Union E'ectrotype Found egerveiana. 0... Ivison, Blakeman, Taylor & Co.,New York. 19 J 
a . — Cleveland, O..........-.seessee Sens ‘ aevis, WF! oS] Potweit, Mich iiaisemabeebein 10 
wee Sieeenatediin Oe. fharstand, 0... 3|,, Weer & tind Man Works, Cleveland, 0... 15 |" © © OO Ceverse : 
&. L) Chapman. Alliance, 0........... "mann, 10| Safes and Locks— K 
Novelty Iron Works. NG SE 19} National Safe & Lock Co., Cleveland, 0...... 20 | Kilby Manufacturing Oo, Cleveland.............. 1 
heme oe ne oe. wore. x pragccthoniies ~ Stoves. Kranz, Fred, Sandusky. O.......... scsosssessseceeees 19 
Llovd & Gnifith, erie, Pac ccececceccceo-cs..ccccee,, 19] Taplin, Rice & Co., AkTOn. 0.......c-ccccecc+ssee0s 10 L 
Wm. Tod & Co., Youngstown, 0.0... .... se... 20| Cleveland Co-Operative Stove Co,, Cleve- Leggett, M. D. & L. L., Cleveland........-.-ssses 1 
Lane & Bodley Uo.. Cincinnati. O.............. on PANN: Wi canietebataseaunr<csdh aucysvseicks consestssormnaueie 17 | Lane, Bodley & Co., Cincinnati. O.......00ccc00c0 Om 
Lord. ame i Co., Pittsburgh, Pa.... ie Steam Boiler Inspectors— poaeh ag & Con. ———— > tecabentnenasecey 19 
ne, a, a ee Hartford Steam Boiler inspection & Tnsur- aughlin, Alex, 1) OVEIANA.....cccce: ceesseees 2 
E. H. Jones & Cc., Cleveland..................s000 1 ence Co., Hartford. 2 pzae Grit. Erie, Paw. Seeonnnnseenee 19 
Engines (Gas)— Steam Pipe and oe Giceniens. Leonard & McCoy, New York .....ccie.scoseses., 72 
Bepiaicher, Schumm & Oo.. Philadelphia, 19 John A. McConnell & Co., Pittrburgh, Pa... 18 Lord, Bowler & Co., Cleveland.........00...006 «000. 2 
Engineers’ Specialties— Steel Rails, Blooms and Billets— Mi 
® Cleveland Rolling Mill Co., Cleveland, 0,... 10 | McNeil, J.C. Co., Akron, 0..............ssssessseeenes 
sae Menaipriacing Go., Hhovelend, 0. 16 W. F. ‘Thornton, Cleveland, nie wm neosebanee 10 Mansfield Seam Boiler Works, Mansfield, 0.. 10 
wd eNutt, SNE ) REPRE 
Cleveland City Forge & Iron Co., Cleveland, “oe pearl AP ee ‘ MeMyler Manufacturing Go..( , Cleveland......... 4 
a a smeceusahupbenmrcsssoneppeesas teas congee apaeen -d. am) 9 rreceeseeeecoeves ugler raus, © 
pemaiie. Safety Water Columns— arertee pgenrnctaring US. , Romeo, Mic 
Bowler & Co.. Cleveland, O... .10&17| Reliance Gauge Co., Cleveland, 0O............... 2 + pa M fare wh 4, 
Saws— Machinery Manufacturers’ Association, Ciev e- 


Taylor & Boggis Foundry Co., Cleveland, 0. e 


Wn. 
Curry & Co.. Meadvillle, Pa.............0.-...... 
Cleveland Wheel & Foundry Works 


pe Se Foundry Co.. ‘Gleveland, 0.......... 18 
For Sale— 

Foundries, Furnaces, Machinery, etc........... 14 
Flue Cleaners— 

Cleveland Flue Cleaner Co., Cleveland, 0... 14 
Files— 
[nadastry File Works, Cle veland, 0.............. 10 
Feed Water Heaters— 


Fitzsimmons & Son, ™ leveland, O 








Stilwell & Bierce Manufocturing Co., Day- 
POM, @...ccccccccses2- conscoversececes-. +s: cccceesecescece 
Ls idlaw & Dunn Co; Cincinnati. 0.............. 18 

, ’.C Armstrong & Co., Springfield, O......... 19 


Hon « Manufacturing Co., Springfield, 0... | 
a Bowler & Co.. Cleveland, 
E. H. Jones & Co., Cleveland... 


Fire Hose— 





Fabric Fire Hose Co., New York............... 2 
Hard ware— 
Ww. Bingham Co., Cleveland, 0........... 10 & 19 


Eberhard Manufacturing Co., Cleveland, O. 10 
Governors— 

Leonare & MeCoy, New York...................... 2 
Iron Roofing— 

®ykes Iron Roofing Co., Niles, 0... 


Cambridge [ron Roofing Co., Cambridge, 0. i 
Garry Iron Roofing Co., Cleveland, 0 


levee eevee 18 





E.C Atkins & Co.. Indianapolis, Ind.......... 1 
Steel Stemps and Stencils— 


J.H. Fleharty & Co., Cleveland, O.............. 10 
Sheet Fron— 

Cleveland Rolling Mill Co., Cleveland, 0O..... 10 

Summers Bros , Struthers, 0..................eseeee 10 
Saw Vises— 

FE. C. Stearns & Co., Syracuse, N. Y....:. sain 10 


Steel Castings— 
Chester Steel Casting Co., Philadelphia, Pa. 19 
Steam Fitters’ Supplies— 
Ware Mennfactering Co., Cleveland, 


Hee eeenee eneeereersedeneseeeeeeeeeseseers 


Tool Holders— 


Walker Manufacturing Co., Cleveland, 0... 10 
Tin Cans— 

W. B. Tabam, Hinckley, 0...cccccecssccccccscccccese 10 
Turnbuckles— 


Coveland City Forge & Iron Co, Cleveland, 


Washing Machines— 

Horton Manu’f’g Co., Ft. Wayne, Ind......... 12 
Wire Goods— 

¥. Powe'l & Co., Toledo, 0.. 1 

W. 8. Tyler Wire Goods Co., , Cleveland, 0... 2 
Wire Machinery— 





| John Adt & Son, New Haven, Ct................. 2. 





and... wins 
ee John ‘i. "Go., Cincinnati, 0... 3 
McConnell, John A. & Co., Pittsburgh, Pa..... 18 
McClure & Schuler, Pittsburgh, . | a eae 2 


Niles Boiler Works, Niles, 0............. 
* ovelty Iron Works, Canton, O...............ccs00 
National Safe & Lock Co., Cleveland.............. 20 


Outhwaite. J. H. & Co., Cleveland.................. 10 
a is Oca: Cs cnensanes cseccerscccccescccces 2 


P 


g | Pittsburgh & Wheeling Coa) Cor, Cleveland... 10 






Phoenix Iron Works. Cleveland...............0...000+ 12 
Powell Co., Toledo, = 
Pope, E. C., Cleveland..............c00- 10 
Pickands. Mother & Co., Clevelan .. 10 
Presley, C. H., & Co., Cleveland.....ccecccesseseee 18 
R 

Reeves Rres,. Niles, 0O...... 

SERINE TEES alo, IRWUNIIINIL as cosssnba vacciocoscnccuenees 
Reliance Gauge Co., Cleveland...........cccsre- sess 
Rand, McNally & Co., Chic go and New York 2 


Ss 


Stevenson & Co., Wellsville, Da 

Smith & Teachout, Cleveland... 

Sharon Boiler Works, Sharon, P 

Schleicher, Schumm & Co., Philadelphia, Pa. 
and Chicago, Ill 


Se 
0 & 2 








7| three millions of reople 





Walker Manu‘acturing Co., Cleveland. ........ 10 








For Sale. 
AN ine? SELF-TINKING Foot Power Print- 
ing Press; will do good work. Address J. 
., care Iron Trade Review, Cleveland, 0. tf 





For Sale, 
OE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. as new; 
sapacity, 600 ths. A aaron Dunn, care Iron Trade 
Review, Cleveland, 0 tf 





: For Sale Cheap. 

P. - NEW No. 4 INJECTOR, never been 
sed. Address Jones, care Iron Trade 

fiavlow, Cleveland, 0. tf 


ENGINEERS | Don’t be Humbugged. 


We guarantee our A. & 
D. Flue Cleaners to give Steam the most perfect 
on = motion entire length of tubes, and do the 
8 work 
CLEVELAND FLUE GLEAYER MF’G co., 
2ly 74 Frankfort St.. Cleveland, 0 


Unpiges Spetlle ie 


will effect a saving of 75 cent. rut oil. - 
vestigate their merits. GRESCE F’G. he 
24 OLE VELAR : O- 











“The Great Monthly Wagazine of ‘the 
World.”’—Pacific Churchman. 


“The CENTURY 


MACAZ'NE IN (889. 


WHY has it such an enormous circulation ? 
Experts en pt Lp “A apes I two and 
umber 
BECAUSE THE SENTORY. is above 
everything a leader. It led the 
develonment of wood engraving in Awerica and 
it has fostered American Authors. It is alive to 
the issues of to-day. What it prints sets people 
to thinking and talking. 
whatever other periodicals 
may come into the family, nd 
greek Hold can herp sh has a out that ‘ “ 
ousehold can eep a reast of the times wit Ba 
TAE CENTURY.” 
by its hie ng ve 
BEGAUSE the greatest writers of the 
world like to have their works 
read by the greatest number, and therefore to 
such a management as THE CENTURY the best 
naturally comes. It was for THE CENTURY 
that Gen. Grant first wr.te his reminiscences of 
important battles. 
BECAUSE it is publishing the life of 
Abraham Lincoln, by his. vri- 
vate secretaries. Of this it has been said, “‘ The 
young man who is not reading it robs himself of 
that which he will one day hunger for.”’ The 
coming year presents the most important part of 
~ \eteea history, which may be begun at any 


BECAUSE it is printi~g those remarkable 
articles on ‘‘ Siberia end the 
Exile System,” by George Kennan, which are 
attracting universal attention and are being re- 
printed in hundreds of foreign newspapers but 
are not allowed to enter Russia. The ‘‘ Chicago 
Tribune ” says that no other magazine articles 
printed in the English language just now touch 
upon a suject » hich so vitally interests all 
thoughtful people in Eurore, America and 
Asia.’ They are ‘‘as judicial as the opinion of 
a Supreme curt wethengi—ee thrilling as the 


most sensaticnal d'ama 

BECAUS during 1889 THE CENTURY 
is to have a series of eng’ av- 
ings of the greatest pictures of the old Italian 
masters, made by Timothy Cole, the leading 
wood-engraver of the world, who ‘has spent four 
years in Italy on this work ; aseriesof ** Strange 
True Stories of Louisiana,” by George W. Cable; 
occasional richly illustrated papers describing 
the scenes of the current International Sunday- 
school lessons; interesting illustrated papers on 
Treland, and a series of humorous and pathetic 
Irish-American stories; a striking illustrated 
novelette, “the Romance of Dollard,’’ by anew 
writer, and other noveletts to be announced 
later; supplemental war pavers, untechnic al 
and descrintive of special incidents; ‘' Pictures 
of the Far West,”’ by Mary Hallock Foote, ete., 
etc. We have not space here to announce all the 
new features. Let us send you (free) our ** Cata- 
logue of Specia' Publications,” with original 
illustrations. containing full prospectus, special 
offer of back numbers to beginning of the Sibe- 
rian papers, etc. The November number, which 
begins the new volume. is for sale everyWhere 


“*TIts success is explained 


2| after ovemter | Ist. an Bah yd costs 35 


cents a number; $4.00 ear. Address THE 


9} CENTURY 00. 33 East rth Street, New York. 
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Bell pul genuine brome. sl | Serenade eens discount 60410 
Butts, genuine | 6 BTOM Se nn dis 60 | #Panned isaenesennnnsnnn discount 60& Steel an 8 
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ore doo aes -| ints mntQhEO Diese te square aad di 
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wast Wake aad ees Aus dis 70410 the ahaa SMe 50&10&5 mwnatiol Tees FLO ki . nueerenpenes ‘ank, 4% inch Boiler Pla 3 385 
Samson Post and Tree Augers, dis 10&10 Metallic, new | Sieves 5) | Bar... SRA ARNE. aspen 2 |C ot ot, and heavier... tes, 
oe hs Frit ele Diane Se anak, Flour sifte Lista sverenmnnsnns Ame = ean ree oa 2488 ‘Gat i 2 45 
Champion i — ety) 20410 - —— =e dis 60&10 rican, cash, — sreneeneeeesnees 96 Solid Flange “ 270 
ficiiow Tube Post Hole. - @ 916.00 | g, Unter sseesvreenersseeeeeseene 300! IC 12x12 225 Charcoal Tin Plate d Fire Box, “ 2 95 
wincwaee oat Holes 91200 etl, he. Rttaneneeeenn $1 | 10 1oxi4 25 thet Plate. Steel Boller Plate 40 
Antrim Mountain... arers, dis40 Tron...... Spoke Shaves dis 0 &5@5uk Cc fas as sheets enenrrnnennngee ¥ 50 8—1-4 in. and h 4 95 
oosier eee eae Ly -..% doz $5. 0@ $5.60 rs ves. 10 | & X 10xi4 2 225 sheets eonecencenscccoese @ box 5 00 eavier. 
Dissto: mea eentoe ® doz $8 8 dis ix 12 225 shee 12 25@14 % | 
mc on's Oombined Presier a an $1350 | Bonney s poke Trimmers rsa as © 0 | r each a Steen X waa i. —e wd 4 ° | ire Bo ~ 
00 Se ey st eeeeeneeenee eee 
a Pruning H k and Sew Ne eee on$ Ic 10 Coke Ti 3.00 25 | 90 to 96 ce plates 90 oe 
Pruning Shears rie Hk em Boing Smt nn 4 10.00 di x14) n Plate, | 96 to 1 ide.. inch 
pe ed seeess Besti On ry 00 is 60 | IC 14x20 00 in. iclliapeeses es wide. 
Seeded @ don 3! $12.00 dis z esting Sp _ «Spoons. dis 20410 semi Best ity to to 104 in. wide.. SS ae 
Soa ES Re $000 Ordip 04 to 116 1 wide... ee oe dln. 
et Soeur Bros ai ary n. wide ¢c. “ 
> enegecseeeecosnsnnbens REE * 8 bot Half and Hal Solder. Amanean © le. “ 
200 eee eenseces ove dis rire | ious Saemee od. o warranted } to 2i ROUND, ==: Tool Steel 
Quotations 9.16 to o. inclusive... AND OCTAGON . ila 
to en nnn pa 38 ; 
application. y4 v0 4 and 2% to Sin... svecercencceredl 
ll1- 16 _ eoces 09 
1% 104 
10 
Bit 
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"TRON TRAD 


E REVIEW. 








TRAVELER’S RECISTER. 
Standard Time. 
Revised March 6th, 1888. 
N.Y. C. & St. L. RR. R,Co,— 


‘The Nickel Plate.” 


ARRIVE. DEPART 
. 10 oe =» 6am 


seeeneenenoees 





{Sen ipes 
t 5 2p 5 0am 
“Rh ver Accommodation departs 7:40 a. 


" ielid Accommodation departs 6:24a. m. 12:10 


Alt pm A ‘daily, except Sunday. 


Cleveland & Pittsburg. 
ARRIVE. 
New York Express............. 12 45pm 
New York Express ............ 
Alliance & Akron Accom.... 
Ravenna Accommodation... 
Night Express....ccccoccccescceeee 
*Daily; all « all other trains anil except Sund 
a ee & Pan Handle Route 


ARRIVE. DEPART. 





TIME TABLE—IN EFFECT JAN. 8, 1888, 
Central StandardTime. 


























y. Co. 
awn, bot Sin. er’ 640pm 810am 
Akro’ —_ C3". & Cc ce 


Exp’ 
Akron "ik Columbus Exp... 
Akron & Orrvill 
tt m. train runs da’ iy 
slee 





82pm 
Elegant Pullman 
ping cars attach ther trains 
ily except Sunday. | 
Erie Railway. 
Depot. South Water St. and Viaduct. 
give. DEPART. 


N.Y. & Pitts. Express.......... 15 58am %8 Bam 
Fast N. Y. & Pitts. enrees.°00.56 0m *3 000m 
Mahoning Accommodation... t6 40am 
Pittsburg mapeene diiehinebadioen +626pm 
Youngstown Local..... ....... +8 m 
Mahoning Gy, and Pitts samt "11 40am 
Mahoning V Reeemn... *4 30pm 
ee tengrae —, ~ ti = r 4 1110 pm 

ew York Express............. "800 DM ........c0000 

* Daily. + Daily except bekame "t Daily ex- 
eept Monday. 

Lake Snore & Michigan Southern Raliroad. 


TRAINS GOING Ras. me Dyes 
No. 4, Fast Limited Ez...... 


0. 6. N. Y. & Bos. Ex...... *| 4am 
ae eA cowreao Ex % 2am % 50am 
fo. § Elyria Accom....... Wh GBS GW 0. csccccceresvee 
K.. * Toledo & , dandusky 

Accomm ices sopsen OO GB sccccreane 
No.2, Buffalo AcCCOM...... .....e-00 +7 Oam 
No. 10, N. Y. & Boston “Flyer,” *1150am 
No. N. Y. & Bos. Ex. 235pm *3 00pm 
No.2, Night Express......... . 94o0m 10 0pm 
No 26, Conneaut Accom........... mepeenpeeee " Spm 

TRAINS GOING WEST. a wore 


x. via Sand’y.. 0am 5 45am | 


Mish “Asia Sy ree 45am 
led via Nor- 
aa ph #12 50pm 13 20pm 


1- 
Sandusky...... *10 50am *10 55am | 
Nod hi Pac-Ex. via Nor’k %665pm *7 15pm! 
No. oda- 
gion 8 


. Elyria Accomm 
4 Dpm 
No. 27, Conneaut Accom 


459 pm| 7 40am)Ar..Huron Lv) 8&5 am) 6 30pm 
, 432 13 riese Landing; 9 10 § 45 
























EASTWARD. | No.5. | No, 7. |No, 9.*|\No.13* 
Toledo......... 745am| 110 Pm! 450 pu| 7 45 Pu 
Yak H 8 41 } 5 45 106: 
Fremont.. -| 906 230 6 10 le 45 
Clyde....... «| 9 22 247 6 1115 
Bellevue .. 9 37 8 03 640 (|1140Pm 
Bente iss [$8 ifs [3B 
stout 3 
Wellington ...... 11 00 4 32 8 08 40u 
seeeeeees see 11 63 5 20 905 pm) 447 
Orrville........ ar|1220 pu] 5 48 9 40pm} 515° 
rrviile....... «lv 12 40 553 705 am| 7 05 
Massilion.....ar| 120 635 75% 7 52 
Massillon......lv) 1 20 6 35 752 7 52 
BVAITE ......000- 135 6 50 $10 810 
yrlley June.ly.| 2 20 7 35 8 55 8 55 
ewCumberl’d| 2 23 748 9 10 910 
herroasviue...| 245 8 00 9 25 9 25 
Leesville .....0--| 252 | 808 | 940 | 940 
Bowerston....ar) 258pm| 8 15pm | 950am| 9 50am 
 ¢ SAS 7 a ee peti 
New Comerst’n| 3: 
——_ Ome: 35 
Marietta........ar 
dge 9 25 
New Comerst’n/10 23 
Vanal Dover.....|11 044m) 4 33pm |. 
Bowerston........ 1) 25am) 3 45pm | 655 
Leesville 132 3 55 6 02 
Sh 11 40 410 610 
11 62 425 6 22 
12 20 pm} 5 02 6 45 
12 50 5 35 7 35 
10 5 50 | ee Se 
140 6 25 | ee Seam 
145 6 36° CO} ke See 
218 702 gap Seana 
3 05 743 a Stree 
3 55 825 11 30 7 254M 
407 8 35 11 45 735 
423 9 45 1159 751 
439 10 1215 pm} 8 06 
-| 455 1017 1230 8 23 
Oak H ae hy CaaS 1253 8 45 
Toledo..........ar) 620 pw'1115* | 150 pm! 9 404m 








No. 27|No. 25|Huron Divis’n,.|No. 26|No. 28 





Re ch ce ape Ree «Milan ...... 9 28 6 03 
Lv 355iLv 645 : 


Ar PM sell aul" Norwalk..... 
soceniae nso OMEPOUTIIIO ual ssconsescase! onsesazorees 








pe Dai 
Train Na i3 leaves Toledo *7 45 p. m.; arrive 
Monroeville 12 =e m.and Norwalk 1235a.m | 
D rough from Toledc to 
th the Pennsylvania 








System for all points 
THROUGH meal SERVICE. 
Between Toledo, fos 9 ridge and Marietta. 
Bowerston. 
and — Youngstown and 
nt 
*“ Chicago, a. Veanastiwn and Pitts- 


M. D. WOODFORD, “JAMES M. HALL 
Gen’l Manager Gen’! Pass. Agt. 





LyPis OMLY.......ccccrccccersececeses 
Sunday train for ooo ed Dovarti 15a. m, 
and 1:00 p. m.; arrive 9:20 @ m. and 4:45 p m. 

Reterenee marks—*Daily. tDaily except Sun- 

ae cept Monday 
a A local avpland and New York Sleeper and 
aseleg car daily on No. 10, leaving Cleveland at 
11:50 a. m.,, res Grand UCentral Depot, New 
York 7:30 a. 

For farther’ information as to trains, connec-' 
tions and sleepi :¢ car berths apply at the aT | 
Ticket Office 279 Conk aes ercantile Ban 
building. Telephone 649  iaiies 

GAUL A. . SMITH, 
a Pass. Ag’t.  Gen’l Pass. & Ticket Ag’t. 


Cleveland and Canton Raliroad. 


Asrive.—Cnpicn. Sherrodsville and Coshocton 
9 56 a.m. p.m. 

Kent —*7 red . *716 p,m. 

Bedford—*7: oe. ois 08" p.m. »716 p.m 

Newburgh and Miles avenue—7:10 a.mD.. 4:15, 
p,m. 5:33 p.m. 


Gantgn, 3 Sher’dsville & Cosh’t’n—7:00 a.m. and 
8: 


710 p.m. 
Kent—*8:38 a.m. and *8:36 p 
Bedford-*8:38 a.m., 4:45 v. “i ti: 10 a,m., 5:45 p.m. 
Cowserst ont and Miles Avenue—6:12 a.m., 2:00 

D.m., 

Trains aan’ with * run daily. All others 
daily except Sunday. 

Depot at Ontario erent. opp it Huron street 


Cleveland, Lorain and Wheelina. 


DEPART. ARRIVE. 
Wheeling Express......... -- 645e9m 6 55pm 
Uhrichs 


| yRenvieipast 40pm 92%am 


Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2. 1888, pas.enger trains 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 

P. & L. E. R.,R. Depart for— 
No. 1, Cleveland, Bradford and East..... . 
No. 5, Buffalo, St. Louis, Cleveland... 7 45 a.m 
No. 5, Beaver Falls Accommodation....... 
No. 7. Buffalo, New York, and all New 




















ngland points 10 15 a.m 
No. 9, Chicago, Mastanetl, St. Louis,... 110 p.m 
No. ti Buffalo Bxpress 330 p.m 
No. "13, Beaver Falls Accommodation..... 5 20 p.m 
No. 1b, Buffalo Express.................seeseers 10 30 p.m 

Arrive from— 
No. .2 Beaver Falls Accommodation...... 5 25 a.m 
No.'4, gemalo and Cleveland Night Exp. 655 a.m 
No. 6, Youngstown Ac 9 20a.m 
No 8 Beaver Falls inameen altel 12 40 p.m 
No. 10, Chicago, Cincinnati & St. Louis, 135 p.m 
No.12, Buffalo Express, 5 45 p.m 
No. 14, Cincin.,St.[Louis and Cleveland, 805 p.m 
No. 14, Cleveland & Buffalo Express...... 10 35 p. =| 
an 


Pittsburgh & Lake Erie trains Nos. 4, 15, 8 
10 daily. 


z. t ONS. M General | Superinsendent. 


R. W. JON pBer 7s " 
D. SMITH, Gon'l Pass, Ag't, Plobergh, 








Scioto Valley Railway 
ie me ge ge 
effect May 
THE SHORT tine TO iL POINTS 
North and Genth, Mant and Southeast, West 




































































Northwest. 
TRAINS GOING SOUTH 
STATIONS. No. 2. | No. 4 No. 6. 
Columbus............ Lyv| 7 10 a.mj1] 25a.m| 525 p.m 
Valley Crossing... | 730 ‘ {1144 ‘* | 545 “ 
Kkbourne.......... | 7 ‘it § | 6a * 
Ashville....... ** 112 OT p.mj 610 ** 
Circleville. m "faa ioe 
a eae $34 ‘* |1244 ** | 649 “* 
Chillicothe ........... a “|i “ite” 
Ch iiimimesns: [tae Lae Lee 
MET cococcoecmente ae. tea  ) oe 
PIED icccccceesecoens etn.°* | 32 “i 83° 
et TEI ncsunceescouse ef Ge EE ee 
Lucasville............ ma ae MW 18a 
Portsmouth ......... 4 Bet > Bee) ag 
Sciotoville... 1106 “| 835 * | 940 * 
Wheelersburs ... 1110 “* | 340 “ | 945 * 
Havernill ..... a 4 4 7c » H pe 
anging Roc 
ronton ....... . Be “|e “tes” 
Petersburg .....-..++ 1200 m. | 430 “ |1035 °** 
Ashland.............. Ar'12 30 p.m\ 5 00 p.miL1 05 p.m 
Trains po 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 tale supper at Chillicothe. 
TRAINS GUING NORTH. 
STATIONS. No. 1 No. 3 No. 5. 
Ashland .............. Lv! 246 a.m! 905a.m| 535 p. 
Petersburg ..........- 315 * (985 * | 606 * 
[rOnton ......-.-0+ * 1 See * i One: e 
Hanging Rock ..... 336 “* 56 ** | 625 * 
Havernill............. 846 ** |1007 “ | 636 “ 
Wheelersburg...... 406 ‘* 11028 “* | 655 * 
Sciotoville............ 412 ** 110383 * | 700 * 
Portsmouth... 427 “ |1005 * | 715 “ 
Lucasville. nae foe “ | oar # 
ig Run 504 ‘* (1183 * | 753 « 
Piketon. 518 ** 11148 “* | 807 “ 
zs AvORAY 530 ** {1201 p.m] 820 “ 
ae 520 * |1211 * | 830 ¢ 
Chillicothe . peas 635 * | 110 * | 906 * 
ER 74° (138 * jon © 
Circleville......... 720 * | 136 ** | 949 * 
SAEED ccosscceecseses 740 “ 1155 “* 11008 * 
Lockbourne ......... 76° |2315 % ips * 
Valley Crossing... | 896 * | 239 ** /1031 * 
Colurabus............ rl 820 a.m! 3 00 p.m/10 50 p.m 
Train No. | daily 


Trains Nos. 3 coat 5 daily, except Sunday. 


COUPON TICKETS, * the best routes and 
to all principal points in the United States and 
Canada, can be found at the following Stations: 
Columbus, Circleville, mw ge Chillicothe 
erect: Portsmouth, Ironten, A 





For further information relative to rates, con- 


WHEELING & LAKE ERIE|% 


| York and Philadelphia, 





T, Wart, Cacimati& Loui 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHand SOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 


INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 
MILES SHORTER 
1 —BETWEE 1 3 


Fort Wayne and Indianapolis 
Than any other Route. 


22 MAS BhREE® 22 
By 3 HOURS, Between 
Louisville and Fort Wayne. 


—_—oO-— 
Ask for Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all nts of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 


W.W. WORTHINGTON, S. A, WIKEL, 


Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 





The Picturesaue Lehigh 
Valle y Route. 


Two through trains with Pullman cars at- 
tached are now run via by this beautiful scenic 
rocte, between Suspension Bridge, Buffalo, New 
leaving Suspension 
Bridge 8:35 a. M. and 3:40 p. m., Buffalo 9:15 a. 
m. and 5:15 p. u., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, preseating an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 

volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent Bethlehem, Pa. 


Lpiration Reotsters. 


Manuracturers’ and Dealers’ Insurance Reg- | 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums. 
time of expiration. etc., will be sent post-paid on 
receipt of Or we will give one as a premi- 
um with each new subscription to the Iron TraDE 
REVIEW, price $3.00 per year. 





Address, 


Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 





Detroita Cleveland 
STEAM NAVICATION CO, 


s 


Week Days FOR DETROIT 9.00 r. x. 


Special Sundar Night and Thursday Morning 
Trips, July and August. 


Four Trips FOr Mackinac per Week, 
and Lake Huron Way ports. 
All Departures from 23 River Street. 


E. B. Wuitcoms, G.P.A. T.F.Newman,G.A 





VALLEY RAILWAY. 


Depot foot South Water Street 


Arrive. Depart. 
Valley Junction Mail.......... *745am *650pm 
Marietta Express ............... tliz0am t130pm 


Valley Junc ion Express.... 
Akron & Cleve. Accom....... *7 


*Dai 


40pm *7 45am 





nectiors ang aroveh ime, oll Ba your Tieke 


JKC; 3. STAR ‘ARCH 


Bon q 
E vicket seek “oontaets,. | 


ily. 
tDaily. except Sunday. 
WM. THORNBYURGH, 


R. A. CARRAN, 
nr. Manager, 


Gen. Pass. Ag’t. 


THE FAVORITE 


AND 


Picturesque Route 


TO 





New York, Boston and the East. 


_——_@———— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 


—_o—_—_—_- 


Uhange of time goes into effect May 20.1888. 

Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 


No. 62, Mahoning Valley Accommo...... 

No. 72, New York Express,......... od 
No, 72, Fast Pittsburgh Express. 
No. 64, Fast New York Express. 
No 64, Pittsburgh Express,........ 





No. 66, Youngstown Accommo... one 
No. 68, Pittsburgh Express.................. 
No. 68, New York Express.............00- 41110 pm 
No. 70, Pittsburzh Local Express......... *1140am 
No, 74, Shenango Valley Express......... 140 pm 
Arrive 
No. 73, Shenango Valley Express......... +925am 
No. 61, New York Express.................... +545am 
No. 61, Pittsburgh Express................. +545am 
No. 65, Fast New York Express............ *1055 a m 
No. 65, Pittsburgh Express,..............000 *10 55 a m 
No. 67, Pittsburgh Express.............00+. +12pm 
No. 63, New York Express... ...........00++. * 705 pm 
. No. 69, Pittsburgh Express ...........cs00« * $40 pm 
No. 77, Youngstown Local.................0s0+ *723am 


No. 13, Erie Express, carrying express 
matter only, from all points 
East and outh-east, carries 
No passengers (except Monday) 120 pm 
*Daily .t Daily, except Sunday. 


&@This is the ouly route by which passengers 
can reach Corry, Elmira, Binghampton. New 
York — and intermediate points witnout 
change. o change to Bostou and New England 
cities 

Baggage checked through to all points East. 

Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Ventral Depot, South Water street and 
Viaduct. Cleveland. Ship by Erie Express. 

E. B. THOMAS, 2d Vice President, 
Oleveland, 0. 

L. P. FARMER, Gen’! Pass. Agent, 

New York. 
W.C. RINEARSON, Ass’t@. P. A., | 
Cincinnati, 0 

M. L. FOUTS, City Passenger Agent. 

141 Superior Street, Weddell House, 
Cleveland, O. 





‘Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta. Caliwell, Cambridge, Newcomers- 
town, Canal Dover, Canton, Akron, Cleve- 
land, Buffalo. Toledo Pittsburgh, New 
York. Coshocton, Newark Zanes- 
ville, Voinmhys. Chicago 
and St. Louis. 


In effect Octobar 14, 1888. 








GOLNG NORTH. GOING SOUTH. 




















| 
No. 4. | No.2. | STATIONS. | No.1. | No. 3 
a “9 50 AM| 200 am). -Pagkerebars | 245 pm u4 45 eu PM 
6 45 ..Mar‘etta....../10 00 am| 7 

12 U8 pm| 7 03 ..Caywood..... | 9 41 6 ° 
| 1214 709 . Stanley...... 9 35 6 38 
lq249 723 ..W hipple...... 9 20 6 28 
' 1239 Te Tene Warner...... 410 6 13 
“1253 J ee eae a 8 56 5 59 
100 757 . Macksburg...| 8 49 5 52 
107 8 04 _..Dexter City...) 8 42 5 45 
1ll 809 |...South Otive...| 8 38 5 40 
117 = 2 Shee -Dudley...... 8 32 5 33 
1 25 8 25 ...Caldwell......; 8 25 5 26 
13> 8 35 Belle Valley...| 8 0 5 16 
144 So ee 8 00 5 06 
156 8 56 Pt. Pleasant...| 7 47 454 
2 0 9 08 ..Byesville.....| 733 440 
228 9 27 ...Cambridge... 714 424 
235 9 33 ...Oldham’s.....| 704 414 
2 42 940 is... Milter’s...... § 57 407 
2 57 9 50 ... Kimbolton....| 6 47 3 57 
2 57 9 55 .-.Guernsey ....| 6 42 3 52 
3 Ot 10 02 «Post Boy.....| 6 35 3 45 
315 10 13 N. Comerstown 6 25 3 35 
3 23 Tt ae cee Wolf’s ...... 6 16 8 25 
3 36 10 33 A bg 605 314 
341 10 38 Black Band....| 6 00 3:9 
3 47 10 44 ....Turner’s ......| 555 3 03 
v 57 10 55 .-Canal Dover..| 545 4m) 253 
417 1117 ar.Vall’yJ’n.lv | 230 

sakatdtneion lv. Vall’yJ’n.ar - 
12 23 Pm |...... Canton....... 118 
| Saas ae Akron........ 12 20 

246 .. Cleveland..... 11 20 am 
815 |...... Buffalo soseuel 5 40 
1115Ppm) 620 ....... Toledo........ | 1 45 








n No. 8 leaves Marietta at 300 p. m. 
wh fran 400, W arner 415, Elba 435, Macksburg 
4 45, Dexter City 455, Caldwell 5 26, arriving 
Cambridge 7 00 p.m. Train No. 5 leayes Valley 
Junction at 460 p. m., arriving at Canal Dover 

2p m. 

Through coaches ontrains Nos. 2 and 3 be- 
tween Marietta, Canton, Akron, Clevland, and 
Toledo. Close coppestions made at Marietta 
with C., W. & B., M.,C. & N., Z. & V., and Ohio 
ver Packets; at em Ee with the B & O. east 
and west; at Newcomers:own with P.,C. & St.L, 
eaxt and West; at Canai Dover with C., L. & W. 
and C. & P , north and east; at Valley Junction 
with W. & L. E. and Valley B- 

RICHARDS, 


A. T. Wickorr, Gen. Pass. Agt, 





Ges. Manager. 

















aoe 








: 








IRON TRADE REVIEW. 
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Yasto 6 in.. , 11% 
uy £0 9-B2 ANd 64% tO 7 iM... .cecsersenenesserereeneereerse dd 
3-6 iteeese * 14 
Flats. 
cts.tb 
2 to 9-16 wide by 2 to 56 thiok............0-sseseseneeeeres 0 


wessemer and O, H. Steel, 





















_ ¢ts.tb, 
Machinery .........scescceeeseoonererseeees base price. 0234 
at eeeee. eoce oo 7 C2 “4, 
pring “a, 
Sleigh Shoe..... 0234 
Toe Calk.....-cere--eeeeee 3 sf 03 
Cutter Shoes, tapered and burr... 038 
For extra sizes, see classification below. 
Machinery Steel. 
ROUNDS AND SQUARES. 
cts. per Tb ex. 
103 im. IMcl. ......cereseceseceenrseerereenseses scoeseens base 
as - : . * 0.2 
@ to 
to 15-16 “ 
to 11-16 “‘ 
86 to 7-16 “ a. 
5-16 to 11-32 “ 
wand Bate : | Bf 
Machine cutting, specified lengths, ab’e 24 in...0.2 


Machine cutting, specified lengths, 12 to 24in...0.4 


Machine cutting to specified lengths less than 
12 inches, according to contract, but not less than 


0.6 cents on each size extra. Sawing, one-half 


of the above extra for cutting. 





FLATS. cts. per tb ex. 

1% to 6 in., by 5-16 to 1 in. thick.......- cosecesenes 
1% to 6in., by 44 and 9-32 in. thick..........+-.+0+- 0.2 
1% to 6 in., by 3-16 and 7-32 in. thick.......... 0.3 
14 to 6 in., by 4% and 5-32 in, thick... +04 
8% to 17-19 in., by % to 1 in. thick.............. eee 0.3 
to 17-16in., by $16 and 7-32 in. thick...........0.4 
Z, to 17-16 in., by % and 5-32 in. thick............ 0.5 
to 11-16 in., by 14 to 44 in. thiok..............-.0++- 0.4 
to 11-16 in., by 3-16 and 7-32 in. thick.. 0.6 
to 11-16 in., by % and_5-32 in. thick. 0.8 
to % in., by 1-16 and 3-22 in. thick...... 2.0 
13-16 to 1% in., ~ 1.16 and 3-32 in. thick 1.5 
14% to 3 in., by 1-16 and 3-32 in. thick...... 1.0 
These extras apply on Tire, Toe-Calk, Shoe 


SFRING STEEL FLATS. cts. ex, 
1% to 4 in. by No. 4 paw to %in. inclusive, base 
land 1% in. by No. 1 gauge to 4 gauge ee * 
1 to 3in. by No. 5 gauge to7 gauge 
% to 3 in. by No. 8 gauge to 10 gauge 
$4 to 3 in. by No. 11 gauge to 16 gauge His 
%, to 3 in, by No. 17 gauge to 20 gauge ms 
s to 28 in. by No. 10 gauge tol6 gauge “ 
to 6 
t 


orm oboiS 
SoomMoowTN 


in. by No.17 gauge to20 gauge ‘* 

o %in. by No. Zl gaugeto 2¢gauge “ ...6. 

Bessemer and Open Hearth cut to length, 2 

nch and over 1-10 cent per lb. extra, and under, 
y special contract. 


fo) 












ROUND SPRING STEEL. cts. ex 
5 to 144 inches.. base 
4 to 9-16 inches peiuie 0.2 
BE to 7-16 i0CHES.....-.--r-cereeceresereeeses sneeenerere scree 0.5 
5-16 inCheB.....s.ecccsoesssseeeeecareerssersssnseeeeeorenseerens 1.0 
14 iM ChOS..++..nereerereeeenerersenenerseenenensssnannnnesreneseress 1-5 


Knglish Tool Steet. 


JeOsSOpB...-cccvereeeee--sererencceseorercsssccessecssers sessenes 16c 

Hob 0178 * Best’.....ccesssvossssrsersersseseseesnssneeee LOC 

" CE ioscan toxcine vdcssvedaseiieeesscutda 36c 
Burden Boller Rivets. 


44, %, 11-16 and % inches AlamMeteF......-.0+...++- 4 00 


Bridge %, %, 11-16 and % inch diam eveeeee4 00 


Rollsand Oastings. 


Furnace floor and straightening plates.....1)4c 


Housings ana castings not otherwise specified 


Guide plates........... 
Spindles and coupling boxes....... 
Sand rolls and pinions, large size 
Sand rolls and pinions, small size.. 











Pipe mill castings......-------scserne 

Rolling mill castings under 502D...... .........00 2c 
Spur and bevel wheels, large........--cercereeerseres 3c 
Spur and bevel wheels, small.........--csesseesees 3}4c 
Pulleys up to 30 inches...........sss00eseeeeseeeeerseeees 4c 
Pulleys over 30 inches......... a 3 
Engine castings, light ..........00-sereesrseees c 


Engine castings, Reavy.....s--sccsecesserseeeeseess 
SCRAP IRON AND OLD METAL 


No. 1R. R. wrought scrap .. 
No. 1 wrought scrap..... ---- 
No. 1 Machine cast scrap..... an 
Stove plate (free from burnt iro aie 
QErate DALS....c.ccccccccccesccccscreseeesseess ess aE 
Pipes and flues (Cleam)........cssseseeerseneessees 13 00 
Tank irOD............0000. cscoceserereeseresecrscceccessceess 12 50 






Hoop and band iron........-..sssssessessseerensereenens 10 00 


Tron axle ......-.:sssesssveseseeeseerensrenensesesoeessssees 
Light sheet irom .......ecssce ceceseesrenenee cree eenees 
AXl@ tUTTINGS ........-.-0eererecersrneesoseneneneneesneees 
Wrought turning (free from cast) ........+.++++- 
Wrought iron, oily drillings.........0.00se 
Cast bOTIMES....s.cse-reersrereeeresencsessessnnessnsosne ces 
Malleable iron. oe 
Uncut wrought iron boilers 
Steel boiler plates 
Old iron T rails......... 
Old steel rails 
Car WNOCIS .....-ccccesccseserenesseeesecerscceses eecesees 
Old copper ... a 
No. 1. H. red Brass.....ccssccccresssrseseeees 
Heavy yellow brass .....-cssessessrerenenes 
Light yellow Brass 

Scrap Zinc 
Tea Lead : 
Heavy Lead agit 


WROUCHT IRON PIPE. 


DISCOUNTS. 





SSSmKERSSR 
SSssssssssss 


Nominal 
Size Inside 


Diameter. 








saueten gross tons $ 







BS 





8 

















2 co CO HDF 


x 





Wroucht iron pipe: Butt biack..........X str 
» > f 
Wrought iron pipe. Lap black 
pe 4 “SRR essecceccsssnsaenene svense sanaliamanean 
Wrought iron pipe: Eutt galv..........ces- 40 
a ” La P  ssbbimedibaseiiiiiis 50 
Lap-welded ae SO? eee 50 





“oe 


L@Aad PiNe...........eereeeererseereesenensseereeees per fb ...... 
Sheet lead...........-.+. seseseasensneasnneenesseees “a 
Galvanized spiral pipe.......... ceoecccesees ooeneeees 
vie FIttIAS.....000000 
Patent adiustable ells... 
Globe ventilators... 
Tin tubing........--.09 
Fittings for same ........ soseavonness ; 
Zxpanding conductor pipe and fittings...... 
cast iron piece fittings for wrought iron 
pipe, black and galv.. 
Shings and Plugs....coeerseeee ove coccccnenccccenee OD 
















Malleabie union 
ty fi ange 





Double Extra Strong. double list of Extra 
Strong. 

















d expansion plates, coil 


seeneeeeseceseeesececeee sarees 











a 
25 
, 
00 
00 
00 
00 


¥% 
275 


= 


22 00 





seeeecererscsesceecees 0080080! HOSS SOOeS 


GRE TOG go csns scdvvcscndnptewislasersnsseesons sepocboavesnse 65&1 
Iron body: [ron cocks with brass plugs 
Straight way valves 
| le, check, cross 

and radiator valves.« 
Throttle and butterfly va'ves.... 

















Brass: Expansion joints and steam bibbs.. 
Mississippi gauge, cocks 


tors and air cocks. 
Cocks for steam gauges 








Comp. gauge cocks 


Water gauges, steam whistles and whistle 





Gas fixture fittings... 
McNamara hydrants and street washers...Spec 
Stop Cock bOXEB.............--cceeeseeeeesesepenras senee iS} 
Galvanized wrought iron range boilers, to 
52 CAllOMS......-..-.-ssenzerveenverersessenenserezscsrees 
Galvanized wrought iron range boilers, 


Stands for same 
Copper bath tubs-......sceccccceeereeeseeeeees 
Closets 




















06 in. inclusive 
ttings, to 6in. inclu- 


PUPTTT TTT 


Cast iron soil pipe, % 


2 
22 
..| 15 


Pe ecereesceeces seseesecesaseseeess Oe eeeeeee 


LAP-WELDED BOILER TUBES. 


Drive-well points..............+-. cnncuaeauiiededegiveaee 








g/’ 











28 
22 |.... 


3 
DRIVE PIPE SHOES. 





Ground key work: 
plain, tray and bath bibbs 
stops, shower stops, hy- 
drant and ball cocks 


Tya| 124] 1%| 
| | % | 








23 
10 





plain, tray and bath bibbs.. 50£10 

stups; urinal, hopper, h 

drant and ball cocks 

Basin cocks, fro 
. ct) a 


| ] 
23 
8 


Seaee steecceereceesesoses 


m No.1 to 13 inclusive 





PITTT Tite 


Peer 














Basin plugs and grates; bath, sink and 
wash tray plugs 
Soldering nipples and unions 


Prrrriretit 





Size, Outside Diameter, incnes..... 











: 








| 
pad 


1 8512 1012 25 


= 


3011 45 


10” 
20 00 
5 00 
17 00 
19 00 


18 00 





£%| 674! 











00 
86 |1 Ovll 








15 
5 3-16) 


| 





5 


79 














12 00 








LAP-WELDED CASING. 











DRIVE PIPE HEADS. 














list and discount furnished on application. 

















Welded Drive Pipe..... 
ipe 


Shrunk on p 


Short, Separate............ 

















Price per foot..... 
Price, Lap- 
Long, Separat 






Screwed on pipe 
Tarred or Asphalt and Kalamein Pipe, 






































Size, Inside Diameter Nominal......... 


Price, per f00t.... ......+-ssee-e 





; street washer screws, checks 





WEST'S’ 


MOULDERS’ TEXT-BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and origina! rvles for 
btaining good, sound. cloan castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 


experience. 


Airo containing a practical treatise unon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in 

iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and f ; 
pester of the ew Bot reat A Mechan, 
cal Engineers an i i 
Club °f Cleveland, Ohio. xi cr aamnonhd 


12mo, Oloth, $2,50 


fully illustrated and with 
Epes W complete index 


prepaid, on receipt 
of the price. ™ 


On receipt of $3.00 we will d , 
wook and the [ron Traps avrew 88, = 


CLEVELAND PRINTING AND PUB. CO. 


CLEVELAND, OHTO. 








TOAMETS ANA AieS......c00. cceeeeeeeees 
tongs and gas plyers... 











: bpd Hy adjustable..... .......+ 





Prrrrretiirr ier) 

















Parker’s comb..... 
Bauer’s pipe and 
Machinists’ t ammers 

















4c 





Pipe cutters: - 
—— se 
23 00 


See eeereeeeeesesesecssceseness 


see eeereeseesns ceeeeseeeeeeeeeees 


arne 
Malleable oilers and hand lamps............... 


Screwing StOCKS.......-sscccscserecceeseesssnsees eeees 
Armstrong's adjuscable stocks and dies 
Waste, at manufacturer’s prices. 

Gas fitters’ cement. 








: Iron Clad Paint Co. tron ciadPaintce., 
: aeake, pc a i: 


And get the genuine 
article, and save liability of 
suit for using an article 
made in violation of_the 

tents issued tO Wm. 

reen and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


u N 
the Railfoade: 6s 








Riley Bros. cement....... 
Otley Bros. steam packing.. 








Lubricating compound........ me 
Malleaple iron fittings, black a 
Wroucht iron couplings and nipples, black 





Standard Wrought iron, Steam, Gas and 





Price 
Pw Foot, 
alvanized. 
No. of 
Threads per 
in- of Screw 
Price, 
Extra 
Threads. 


) | Thickness. 


AK 





FER | 





; 
ea 
x 
BRE 


SS 

iss 
RSIRER 
rs 


— 
to 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


BRANCH HOUSES: 


2-1m 


Cleveland Co-Operative Stove Company. 


— —MANUFACTURERS 0F—— 


Stoves, Hollow Ware and Plumbers’ Sinks. 


PRINCIPAL HOUSE : 


CLEVELAND, O. 


Des Moines, Ia. 


REPOSITORIES : { Minneapolis, Minn. 


ansas City., Mo. 





coocoooooocoo 
RVSRIZERY 
SoamwmrreHoooo 


WHEE OoSOOOSSSOOSO 
SSSSLRASLALES 


SERSELSRES 


rs 
Ombo 
~I 
nr 


wise bbebbSbPeSerSEEs 


JSS 
DHKemeooooooocooooooosssS 


SIRVSSATSSRVTSLIESSESS | 






































Sost8e 

SesZaasas 
BSLSSSRRS 
SSSSsaey 

30 00 00 G0 00 06 Ge G0 G0 G0 G0 G0 30 G0 G0 Go 


i) 








:os 9,11 &13 
Winter Street. 





~ Extra Strong, double above list. 





Cleveland Foundry 
Castine s 


Wor Machinery and Rolling Mills 


Car Wheelr 


ll sizes and kinds, with and without Axles. 
hilied Faced R. R. Frogs 
STREET RAILROAD TURNOU'. 


}Bowler & Co 
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are TRADE REVIEW. 














A. M. At.yn, Sec. 
—TH a 


N. D. Pisuer, Prest. & Gen. Mer. 


E. L. Fisuer, Vice Prest. & Treas. 


WHOLESALE 


3% Pine & Hardwood 
Lomber Dealers, | 


47 CENTRAL WAyY, 


Cleveland, O. 


Fine Hardwood Plniebline Pumaber a Specialty. 


PLAIN OAK, QUARTERED OAK. ASH CHERRY, WALNUT, YELLOW POPLAR HICKORY 
RED BIRCH. ROCK MA PLE, BIRD'S 1 EYE Mari, TLE, WHITE MAPLE, 


eines a Oar Timber Cut to , = 42 


Cusvenens WHEEL & FOUNDRY WORKS. 
2 om MAHER & BRAYTON, Proprietors, 


Manufacturers of 
Car, Engine, Truck and 
. Tender Wheels. 
» RAILROAD, ROLLING MILL 


and Machinery Castings. 


/and Street Railroad Wheels 
and Turnouts. 


Chilled-Faced Railroad Frogs. 


‘ Office: 20 Carter Street, 
44 Works: Cor. Carter and Collins Street: 
Cleveland Ohio. 32 


UA PRESLEY W 00, “cteveuxnp 0 


Tools, Supplies and Machinery. 


ACENCIES: 
STERLING @MERY WHEEL CO., 
Emery and Corundum Wheels. 


BICKFORD BRILL CO., 
UPRICHT DRILL PRESSES. 


CHAMPION BLOWER & FORGE CO.. 
Blowers, Exhausters, Forges, &c. 


I. B. WILLIAMS & SONS, 
Oak Tanned Leather Belting, R. H. Lace. 


Steam Pipe? Boiler Coverings. 


Asbestos’ Cements, 














Mineral Wool 
Hair Felt, 


Coverings and As- 
bestos Goods of 

all kinds. 
JOHN A. McCONNELL & CO., 


6) Water Street, PITTSBURGH, PA. 


The above cut represents Reed’s Cele- 
brated Sectional Covering. 


Mention this paper. 





Cambridege Roofing Co.. 
Moenufacturers of 
CROWL’S PATENT STANDING SEAM, 
Plain Rolled, Corrugated and Crimped Edge, 


Roofing, Siding and | Coiling. Made of Steel and Charcoal Iron, awarded 
First Medal by the New Orléans Exposition. 


CAMBRIDGE . OHIO 


THE CLINE ENGINES. 





The most compact, best built and cheapest engine manu- 


factured. Boilers of Steel tested to 180 pounds 
pressure. A written guarantee with every outfit. 


2-Horse Power Engine and Boiler, p.Complete.,, $150. 


4-Horse Power, - $230. 


Usually rated at 3 and 5 Horse Power by other makers. 
2, 4, 6, 8 and 10 Horse Power Stationary, Yacht and 


Launch Engines and Boilers. Write for,Catalogue. 


ELMER E. CLINE, 


oie ¥.E. Drury, Pres’t. Ee P. Crowell, Seo’y, 


Cleveland Foundry C0., 


CLEVELAND, O., 


Manufacturers of 


Ligh ay Le Catia, 


Japaning, Electro-Plating in 
ickel, Bronze and Copper. 


! Hardware Specialties made on Contract, 


We solicit corespondence and samples for 
estimate. 
OFFICE AND WORKS ON 


Platt St. and C. & P.R.R 
&@-Take Woodland cars to Carr St. 42ly 


McMYLER MANUFACTURING CO. 


] MeMYLER’S 180 Columbus St., Cleveland, 0. 
* SOLE MANUFACTURERS OF THE 


MeMYTLER PATENT 
Revolving Steam Derrick, 


AND Hg 


SEATON RIVET = BOLT HEADER, 


ULE MNFRS. Also General Hoisting and ania Machinerv, Coa! and 
oo tanker Ore Buckets and Dump Cars. 





R11e 





GARRY IRON "ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
| fron Roofing, Crimped and Corrugated Siding, Iron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
*8@ Send for circulars and price list No. A 


FREY Pan ILE: 
(4 all ee 


GAR.R.YS 
CORRUGATED 





fe 
E 


13stylesCLAY CRUSHERS — 
Machines with or withoutCrushers. 6 different Brickmachines. ————— 


Avpress FREY, SHECKLER & HOOVER, Bucyrus, Ouio 


THE TNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and — Speed Engines. 


300 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, Pipe 
Works Grist and Saw Mills, Bte, Also 
Manufacturers of 


Upright Engines from 10 to 160 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 
M. V. SMITH’S 
Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 








GINCINNATI, OC. 
Manufacturers of the 


Hero” Vertical pthipr 





50 and 52 Ely Ave., - - - ALLIANCE, O 


BEMOVABLE WATER CYLINDE § 
Send for descriptive circulars, 





z 


| fp | 








Factory 
UTFITS 





CO, 


Purchasers 
om of -_ 

Mo GOWAN 

PUMP (0 


Est'd 1862 
LINDE & 
ars. 





IRON TRADE REVIEW. 














The Armstrong Purifier, 





WITH 


Exhaust Heater Combined, 


Purifles!. the feed water by 
means of'the live steam, and 
heats the water up to the bolling 
point by means otf exhaust 
steam. 

A full d ption of.this heater, together 


with a valuable treatise on steam boilers, sent 
to any address, free of charge. Address, 


W. C. ARMSTRONG & CO., 


I3ly SPRINGFIELD, O. 





Oly 


Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Shoot pees Work for 


Brewers and Distillers. 


PLUMBING, GAS;AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY. Ohie, 

















VORS Wick MEG. CoO. 


ManUracTORERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 
nanufevters ot Lhe Worswick Patent Radiators. 


AGENTS FORK IRON PIPE 
Corner Water and St. Clair Streets, 


Over 25,000 


™N USE. 





AND BOILER TUBES. 
42 CLEVELAND, O. 





OTTO CAS ENCINE WORKS 


Schleicher, Schumm & Co., {Fine 


Gas E 
Horizontal OTTO ne anes 


, Combined OTTO Gas Beri © 
Sizes: 1, 2, 4, 7, 10, te 25 and 50 horse-power. 


win Orin, OTTO Gas Engines. 
OTTO Gas Engine Dynamen, 













SEBASTIAN, 
@AY & COMPANY'S 
Improved 

Cutting] 


ponent 2 ofl Jeathas, Drill 
Supplies nope y a4 rd 
bse cation. Lathes on Trial. 


164 W. Second St., 
o 4ly OINCINNATI, O. 





LATEST IMPROVED 


Western Washer 


This Machine is now in 


"S}{40N 8}] WO AjQ9}43S Plog 


Five Thousand Dealers, 


The Horton Mfg. Co., - Ft. Wayne, Ind. 





SHEPARD'S NEw $60 
Screw Corrine 
FOOT LATHE, 
Fost and Power Lathes, 


Cap Lathe, $1.28. 


on payment. 
Send for enaloces of Outs for Auesears or 
Artisans. Adin L. SHEPARD, A 

124 East Second St., Cincinnati, 0. 





E. E. CARVIN & CO,. 
Manufacturers of 
Machirists’ & Iron Workers’ Tools 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS. 







“uoyy 180d 


("yo eg) 
‘oN 90) 98 UHTIIW TYSHURAIND 


MON INO 10} JVPOW PjOH poareoos o 


Special Tools for all kinds of Shinialesahedbiie be 
order. Gear and Rack Cutting, Milling and 
Index Drilling to order.; 


W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleabie and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn 
sylvania Tube Works ipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber , Belting, Packing and Hose: 
Alexander Bros.’ Leather Belts. 


STUBS, GCROBET & ROTHERY FILES, 





ETC., ETC. 





@. W. STOCKLY. President. J.J. TRACY, Vice-President. 
J..POTTER, Treasurer. N. 8. POSSONS, Supt. 
8. M. HAMILL, Jz., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W. J. POSSONS, Asst. Supt. 





an, ee 


Brush Electric Co., 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH: LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now In use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S. A. 
AGENCIES EVERYWHERE. 98 





The ECLIPSE 


COPYING APPARATUS 


canta 
a ee > 


special no stencil re an 
= cules. ‘The * Eclipse ” re- 
= writing s0 exceedingly faith- 
: that in most cases 
“ Eclipse’’ circulars have 
been taken for ordinary 
’ written letters. Specimens 
and circulars on application. 
FELIX F. DAUS & CO., 

698 Broadway, N. Y. 











FROM ‘. TO 15,000 Lbs. WEIGHT, 


solid, free from blow-holes, 


CHESTER STEEL CASTING CO., 


AUTOMATIC 


Vertical Engines, 
Especially designed for 

Small Electric Light Plants. 

Perfect Regulation. 


5 to 20 Horse Power. 
Send for Specifications and Prices. _ 


LLOYD & GRIFFITH, 
Erie, Pa., U. S$. A. 
Mention this paper. 1sly 


PENCERIAN 
TEEL PEN S| 




















WEBER & LIND SIGN WORKS, 
Artistic Signs. 
Cor. Ontario & Huron Strs., 
CLEVELAND, O. 


comme =! ge Crh Th 08 





MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2246 CLEVELAND. O. 


Patents. 
H. T. FISHER, 
SOLICITOR AND GOUNSELOR, 
t years 











438-143 Centerat%., NEW YORK, 





chester Pa} 407 Library St. Palladelphia,Pa 


Late U. 8, Patent Office. 
9 eateries 
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THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


SPECIALTIES.—The Linn Double-Jaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer snd either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’'s Improved Amalgamating Pan vad treatment of refractory ores); 
Howland» mproved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 





J. Burra. H. E. Tracuovr. F. W. Surra. 


SMITH & TEACHOUT, 
menercterere ot BOILERS, TANKS and STILLS 2» omcrtpion 


REPAIRING PROMPTLY EXECUTED. PLATE AND SHEET IRON W ALSO 
ATLUES TAKEN OUT, PIECED AND RESET. NEW FLUES ON AND. 


644 and 646 Broadway. Telephone 1121.’ [91-1y] CLEVELAND, O. 


The HOPPES Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Guaranteed. 
SEND FOR 





DESCRIPTIVE 
CIRCULAR 
A 


Hard Sheet Steel Troughs easily cleaned. 4 
HOPPES MANUFACTURING CO., ~“ - Springfield, Ohio. 


NILES BOILER WORKS, 


MANUFACTURERS 








SrEeAM BOILERS, |. 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, etc. 
Corpespondence solicited. 
REEVES BROS., Props., 


, NILES, Trumbull Co., O. 





NIT. VERNON IRON WORKS, 
Oldest andjLargest W orks in the Country. 


Cc. & GC. Cooper & Co., Prop’s, 
Manufacture 


‘Corliss Automatic Cut-off Engines, 


50 to 450 Horse Power. 
_Slide Valve Stationary Engines _ 
Au Sizes, Extra B Bec. * with Girder, 


PORTABLE ENGINES, Center and 
Side Crank, 6 to 40 H. P 


SAW MILLS, Extra Hea 
and Bey with zt 
and La’ te Improvements. 


ubular, Locomotive and Flue Bollers. 


ooake 


a for Prices and Descriptive Ghiatons. 


15] A 
Pratt. Agent, wis St. Clair St. Cleveland. 0. 








Shapers, Engine Lathes Drills. 
LODGE, DAVIS & CO., 


Cincinnati, O. SEN» FOR PRICES. 


15’ , 20°’, 26’, 32 Shapers, iT 
~ 17’’, 19’, 21’. 24’", 27’ Engine Lather WILL 

a". a 1 pright ye PAY 

25” . 28’’, 32’’, 40’ B. G. P. F. Drills. you 


TRACTION ENGINES 8 to 18 BP. a 





ddress C. & 6. COOPER & CO., Mt. Vernon, 0| 


The STANDARD TOOL Co..,¢ 
bei reat OMG, 















Screw Driver Bits, BD go 
“4 Hand and 
Bit Stock, Shell Ream ers, 
Standard Ga 


Milling Cutters and Special 
Tools, Morse Taper Reamers. 
tandard Pat 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 


William Tod & Go., Youngstown, 0, 
THE PORTER-HAMILTON ENGINE, 
The hamilton Blast Furnace Engine, 








#@F Heavy special machinery generally. Send for illustrated catalogue. 





—NATIONAL— 


“SAFE & LOCK CO., 


BRAINARD BLOCK, 
North Side Public Square, - Telephone 390. 
CLEVELAND, Oo. 
——-MANUFACTURERS 0F— 


Fire & Burglar Proof Safes, 
BANK aye. Tt! DEPOSIT 


BOXES AND COMBI- 
NATION LOOKS. 


WORKS, 
Cc. & P. R.R., bet. Garden & Quincy Sts. 


C.J. MCNUTT, Ashtabula, 0. 


MANUFACTURER OF 





For Ship Builders. 


The Best and Cheapest Mill on the 
Market. 


No ship yard should be without this 
; Machine. 








SEND FUR PRICE LIST & OIRCULAR, 





The Lane & Bodley Co. 


Manufacturers of 


AUTOMATIC CUT-OFF ENGINES. 


from heavy patterns and of unex- 
- celled workmansbip. 


STEEt BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS. GEARING 


BOPLEY Co. 
Nos. 1 to 25 John Street. 





















15-INCH. SHAPER. 


CINCINNATI, 0. 
Bae mi as pre BOILERS 
ee ‘es Wate ay won 








ERIE BULER Lo (OUNGS VA 





Hydraulic Cranes and Adeeeidtaters: 


BEVEL JIG MILLS 


Se ati AE oS SS a ae 
Fel Nie coke aa ae 
































